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ABSTRACT 

PURPOSE: To enable visual check of a specified pattern on the surface of 
a r ecor di ng n^di um wi t hout causi ng any i nf i uence of t he f or med pat t er n on 
r ecor di ng/ r epr oduci ng characteristics by rrBl<i ng difference In Intensity or 
color of reflected or diffracted light I n t he ar ea cor r espondl ng t o t he 
pattern from other area. 

CCNSTI TLTTI CN: If the fine signal patterns 5 In a macroscopic area 7 
corresponding to the prescribed pattern 2 are made different In either 
shape or size fromother signal patterns, diffraction effect In the area 7 
dl f f ers f rom t hat I n t he other area to give different Intensity or color of 
reflected or diffracted light from light In other area. If a 
photosensitive resin I s pr ovi ded on t hi s substrate ad exposed t o I I ght , 
first to form uneven surface state and second to form the specified 
pattern, the projections or recessions In the pattern area differ from 
those In other area In shape or size. By this method, the obtained optical 
Information recording medl um can have patterns of letters or Images \Mil ch 
can be visually checked without causing any trouble on 
r ecor dl ng/ r epr oducI ng by an optical head. 
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Security el errent with rricro and macro struct 
diffraction st r uct ur e f or rred by superlmposit 
macr oscopi c st r uct ur e wi t h rii cr oscopi cal I y f 
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RU 2004132228 A 20030403 
Pri ori ty AppI i cati ons (no. , kind, date): DE 10216562 A 20020405 
Pat ent Ddt ai I s 

NunlDer Ki nd Lan Pg Dwg Fi I i ng Not es 

WD 2003084764 A2 DE 33 13 

Nat i onal Desi gnat ed St at es, Q i gi nal : AE AG AL AM AT AU AZ BA BB BG BR BY 
BZCACHCNCOCRCUCZDEDKDMDZECEEESFI GBGDGEGHGMHRHUID 
I L I N I S JP KE KG KP KR KZ LC LK LR LS LT LU LV N/A IVD M3 IVK IVN M/V IVK IVZ 
Nl NO NZ CM PH PL PT RO RU SC SD SE SG SK SL TJ TM TN TR TT TZ UA UG US 
UZ VC VN YU ZA ZM ZW 

Regi onal Desi gnat ed St at es, Q i gi nai : AT BE BG CH CY CZ DE DK EA EE ES Fi 
FR GB GH GM GR i-U i E i T KE LS LU M3 M/V i\^ NL CA PT RO SD SE Si SK SL SZ 
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AU 2003219126 A1 EN Based on CPi patent VO 2003084764 

EP 1492679 A2 DE PCT Appi i cat i on VO 2003EP3482 

Based on CPi patent VO 2003084764 
Regi onai Desi gnat ed St at es, Q i gi nai : AL AT BE BG CH CY CZ DE DK EE ES Fi 

FR GB GR iHU i E i T Li LT LU LV M3 M< IVL PT RO SE Si SK TR 
US 20050082819 A1 EN PCT Appi i cat i on VO 2003EP3482 

J P 2005528633 W J A 26 PCT Appi i cat i on VO 2003EP3482 

Based on CPi pat ent VO 2003084764 
AU 2003219126 A8 EN Based on CPi patent VO 2003084764 

RU 2311304 C2 RU PCT Appi i cat i on VO 2003EP3482 

Based on CPi pat ent VO 2003084764 

Al er t i ng Abst r act VO A2 

NCVELTY - Tine device iias a conpound layer wi t hi ni croscopi cai i y fine 
opt i cai i y effective structures of a pattern between tvvo layers formed 
into sub- areas of a security marker in a pi ane of t fie pattern in a 
reflective boundary surface between t fie layers . At least one part wi t fi 
di npnsi ons larger t fian 0.4 mm has a diffraction structure forrred by 
super 1 nposi ng a f unct 1 on descr 1 bi ng a rmcroscopic st r uct ur e wi t h a 
ni croscopi cai 1 y f 1 ne rel I ef prof 1 I e. 

DESCR PTI CN - Tfie security element (2) fias a conpound layer (1) with 
microscopically fine optically effective structures (9) of a pattern 
entedded between two layers (5,6) and formed into sub- areas of a 
security n^rker in a plane of the pattern in a reflective boundary 
surface (8) between the layers . At least one part with dimensions larger 
than 0.4 mn has a diffraction structure formed by super I rrposl 1 1 on of 
function describing a macroscopic structure vm t h a ni croscopi cai 1 y fine 
relief profile. 

USE - For protecting documents against copying .. 

ADVANTAGE - The inexpensive new type of security element has a high 
resistance against counterfeiting attenpts, e.g. by using a holographic 
copyl ng t echni que, . 

DESCRI PTI CN CF DRAW NGS - The drawl ng shows a schemati c sect 1 onai 
representation of a security element 

1 security el en^nt 

1 conpound I ayer 

9 microscopically fine optically effective structures 
5,6 layers 

8 reflective boundary surface 

10 t ransparent poi nt 

Title Terns/index TermB/Additi onal Vfcrds: SECURE; ELEIVENT; M CRQ M^CRQ 
STRUCTURE; PART; □ FFRACTED; FCRM NQ SUPERI IVPCSED; FUNCTI CN; DESCRI BE; 
M\CRQSOOPI C ; M CROSCOPI Q FI NE; REL! EF ; PRCFI LE 

a ass Codes 

International Q assi f 1 cat 1 on ( IVbi n) : B42D-015/10, GD2B-005/ 18 

(Addi ti onal /Secondary): B44F-001/12, GD6K-019/16, GD9F-003/03 
I nt er nat 1 onal Q assi f 1 cat 1 on ( + At t r 1 but es) 
I PC + Level Value Position Status Version 

B42D-0015/10 A I F B 20060101 

B42D-0015/10 A I R 20060101 

GD2B-0005/ 18 A I L R 20060101 

B42D-0015/10 C I F B 20060101 

B42D-0015/10 C I R 20060101 

GD2B-0005/ 18 C I L R 20060101 
ECLA: B42D-015/10D 



ICQ L42l>035:22 

US a assi f i cat i on, Current IVbi n: 283-072000 
US a assi f i cat i on, Issued: 28372 



Fl I e Segment : EngPI ; EPI ; 

DWI a ass: T04; P76; P78; P81; P85 

IVbnual Codes ( EPI / S- X) : T04- C02; T04- D07B1 
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Di f f r act i on secur 1 1 y uni t , t o t est t he val i di t y 
pi ast i cs I ami nat e i n a mosai c pat t er n wi t h a re 
in the mosaic corrponents forrring structures 

Pat ent Assi gnee: CVD Kl NEGRAM AG ( CVDK- N) ; SCHI LLI NG A ( SCHI - 1 ) ; STAUB R 

( STAU- 1 ) ; TO/PKI N W R ( TO/P- 1 ) 
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Pat ent Det ai i 
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National Designated States, 
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a I gl nal : AE AG AL AM AT AU AZ BA BB BG BR BY 
DE DK DM DZ EC EE ES Fl GB GD GE GH GM HR HU I D 
KZ LC LK LR LS LT LU LV M^ IVD M3 M< MM MA/ IVX MZ 
SD SE SG SI SK SL TJ TM TN TR TT TZ UA UG US UZ 
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Based on CPI pat ent VO 2003055691 
per AppI I cat I on VO 2002EP12245 
Based on CPI pat ent VO 2003055691 
gl nal : AL AT BE BG CH CY CZ DE DK EE ES Fl 
T LI LT LU LV M3 M< NL PT RO SE SI SK TR 
AI EN per AppI I cat I on VO 2002EP12245 
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Based on CPI pat ent VO 2003055691 
B2 EN PCT AppI I cat I on VO 2002EP12245 

Based on CPI pat ent VO 2003055691 



per AppI I cat I on WD 2002EP12245 
Based on CPI pat ent VO 2003055691 



Al er t i ng Abst r act WO A1 

NCVELTY - The di f f r act i ve security unit (2), t o cliecl< t iie vai i di t y of 
banl^notes etc., i s a pi ast i cs I arri nat e (1) in a nx)sai c wi t ii surface 
conponents arranged i nt o a pattern. 

DESCRI PTI CN - Tfie surface conponents iiave a refiective tiiresiioid layer 
(8) will oh gives structures (9) bet\ween a nx)dei i ng layer (5) and a 
protective layer (6), to def i ect i i glit (11) passing tlirougli tine upper 
layer (4) of t fie I arri nat e . At least one surface conponent is overlaid 
wi t In a di f f ract 1 on I ayer (24) wi t In 11 near asymiBt ry, shaped wi t h a 
diffraction structure into a mat format. The diffraction grid has a spatial 
frequency of 50-2000 I 1 nes/ mri and the mat structure has a roughness of 
20-2000 nm and a correlation length in at least one direction of 200-50000 
nm 

USE - The di f f r act i ve secur 1 1 y uni t 1 s f or t est 1 ng t he val 1 di t y of 
banl^notes and the like. 

ADVANTAGE - The security unit is inexpensive \Mii ch, in diffracted 
I 1 ght , shows a st at i c surf ace pat t er n \Mii ch is cl ear I y vi si bl e in a wi de 
angi e range. 

DESCR PTI CN CF DRAW NGS - The drawing shows a schematic section through 
the I am nat e structure. 

1 pi ast 1 cs I arri nat e 

2 dif tractive security unit 

4 cover 1 ng I ayer 

5 nx)del 1 ng I ayer 

6 prot ect 1 ve I ayer 

8 reflective threshold layer 

9 St ruct ures 
11 I 1 ght 

24 di f f ract 1 on I ayer 

Ti 1 1 e Terns/ 1 ndex Terms/ Addi 1 1 onal Wbrds: □ FFRACTED; SECURE; UNIT; TEST; 
VALI D; BANKNOTE; PLASTI CS; LAM NATE ; IVCBAI Q PATTERN; REFLECT; 
THRESHCLD; LAYER ; COVPCNENT; FCRM NQ STRUCTURE 

a ass Oodes 
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US a assi f 1 cat 1 on. Current l\fei n: 359-566000, 359-576000; Secondary: 
283-086000, 283-094000, 359-566000, 359-569000, 359-571000, 359-572000 
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Security element wi t h di f f ract 1 ve st ruct ure has surface pattern with 
pair(s) of surfaces with first and second elerrents with diffraction 
structure forrred by super i rrposi ng grid, relief structures 
Patent Assignee: CVD KINEGRAM AG ( CVDK- N) ; TGVPKI N W R (TCIVP-I); 

\AEI TENEDER C ( \AEI T- 1 ) 
I nvent or : SCHI LLI NG A; TOPKl N W TCIVPKI N W R VCI TENEDER Q ANDREAS S; 
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i L i N i S J P KE KG KP KR 
NO NZ CM PH PL FT RO RU 
VC VN YU ZA ZiVI ZW 
Regional Designated States, 
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US 20050030626 AI EN 
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AI erti ng Abstract DE CI 

NCVELTY - The device 1 s a pi ast 1 c lartinate wi t li a nx)sai c surface 
pattern of surface elements wi t h a I i ght reflective boundary between a 
moi ded I ayer and a cover i ng I ayer . The mol dad I ayer has opt 1 cal I y 
active structures at the boundary. The surface pattern (12) has at least 
one pal r of surf aces wi t h f i r st and second el ement s ( 14, 15) v« t h a 
diffraction structure formed by super i nposi ng a grid structure and a 
rel i ef st r uct ur e. 

USE - For security applications. 

ADVANTAGE - Dfficuit to copy and can be checked for validity with a 
si npl e ar rangement . 



DESCR PTI CN CF DRAW NGS - The drawing shows a scherrat i c representation of 
an i nvent i ve devi ce 
12 surface pattern 

14,15 first and second surface eiements 

Ti 1 1 e Terms/ i ndex Terms/ Addi t i onai Wbrds: SECURE; ELEiVEIVH"; □ FFRACTED; 
STRUCTURE; SURFACE ; PATTERN; PAi R; Fi RST; SECCNQ FCFM NQ SUPER iVPCBED 
; GRi D; RELI EF 

a ass Codes 
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i PC + Levei Vai ue Position Status Version 
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28386 
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Label Incorporating rrachi ne- readabi e diffractlve bar code has rectangular 

fields of bar code provl ded wi t h dl f f ract I ve reiief structure 

Patent Assignee: GEHR P ( GEHR- i ) ; CVD Ki NEGRAIVI AG ( O/DK- N) ; SCHi LLi NG A 

( SCHi - i ) ; STAUB R ( STAU- i ) ; TdVPKi N W R ( TOVP- i ) 
i nvent or : C£HR P; SCHI LLi NG A; STAUB R; TOVPKi N W R; ANDREAS S; PETER Q 

RENE S; RCBERT T W 
Patent Fani I y (17 patents, 100 countries) 
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Pri ori ty Appi i cati ons (no., I<i nd, date): DE 10146508 A 20010921 
AI er 1 1 ng Abst r act WD A1 

NCVELTY - The label (1) has a conposite layer structure incorporating 
at least one machi ne- r eadabi e dif tractive bar code (3) vm t h narrow 
rectangular fields (4) having a dif tractive relief structure for bending 
and pol ar i zi ng i nci dent light and i nt er rredi at e ar eas ( 5) . A second 



dif tractive relief structure wi t ti differing poiarization ctiar act er i st i cs 
is used for the i nt er riBdi at e surfaces or for a second bar code. 

DESCR PTi CN - An i NDEPENDEIvrr CLAiiVlfor an opt i cai bar code reader is ai so 
i nci uded. 

USE - The dif tractive bar code i abei is used for goods identification or 
docunpnt aut hent i cat i on. 

ADVANTTAGE - Cost-effective i abei which can be read by hand- hei d bar code 
r eader . 

DESCR PTi CN CF DI^W NGS - The figure shows a schematic representation of 
a i abei with a dif tractive bar code. 
1 Labei 

3 □ f f r act i ve bar code 

4 Narrow rectangui ar f i ei ds 

5 i nt er n^di at e areas 

Title Terms/index TerniB/Additionai Wbrds: LABEL; i NCORPCRATE; iVACHi NE; READ 
; Di FFR^CTED; BAR CCDE; RECTANGLE; Fi ELE^ RELI EF ; STRUCTURE 

a ass Oodes 

i nternati onai Q assi f i cat i on ( IVbi n) : GD3I-I-001/00, GD6K-019/16, GD6K-009/76 

( Addi t i onai / Secondar y) : GD2B- 005/ 1 8 
i nt er nat i onai G assi f i cat i on ( + At t r i but es) 
i PC + Levei Vai ue Posi t i on St at us Versi on 
ECLA: GD6K-019/06C5, QD6K-019/16 

US a assi f i cat i on, Current iVbi n: 359-002000; Secondary: 283-086000, 
359-567000, 359-569000, 430-010000 

US a assi fi cat i on, issued: 3592, 359569, 3592, 359567, 28386, 43010 



Fi i e Segnpnt : EngPI ; ER ; 

DWPi a ass: T04; P81; P84; P85 

iVbnuai Codes (EPI/S-X): T04- C02 

...Incorporating rmchi ne- readabi e diffractive bar code has rectangular 
fields of bar code provided wi t h di f f ract 1 ve reiief structure 

AI ert 1 ng Abst ract . . . NCVELTY - The i abei (1) has a conposi t e I aver 
structure incorporating at i east one machi ne- r eadabi e diffractive bar code 
(3) wi t h nar r ow r ect angui ar f i ei ds ( 4) havi ng a di f f r act i ve r el 1 ef 
structure for bending and poi arizing incident i i ght and intermediate areas 
( 5) . A second di f f r act i ve r el 1 ef st r uct ur e wi t h di f f er i ng poi ar i zat i on 
characteristics is used for the intermediate surfaces or for a second bar 
code. 

TitI e TerriB. . ./i ndex Terms/ Addi tionai Wbrds: RELIEF; 
Q- 1 gi nal Publ 1 cat 1 on Dat a by Aut hor 1 1 y 
Argent i na 

/\ssi qnee name & address: 
Qiginal Abstracts: 

. . . A I abei (1) made from a layer conposi t e ( 15) , conprisesat i east one 
machi ne- r eadabi 8 diffractive barcode (3) of narrow, r ect angui ar fieids... 

...optically active structure and intermediate areas (5). The 

opt i cal I y- act i ve structures, covered ™th a refiection layer , are 

entedded between layers i n t he layer conposi te (15). The diffractive 

relief structure used for the fieids (4) i n t he di f f r act i ve barcode (3), 

bend and poi arise incident light and diffract the light into a 

hai f - space above t he di f f r act i ve relief structure. A second di f f r act i ve 

relief structure is different at i east vu t h regard t o t he poi ari sat ion of 

the poiarised hack- scattered light , when conpared with the first 

diffractive relief structure. The second di f f ract i ve relief structure 

n^y be used, for exanpi e, for f i ei d surfaces of a second bar code i n t he 

bar code f I el d ( 9) on t he i abei (1), or for the intermediate surfaces 

(5). The polarised back- scattered light from the diffractive bar code 

(3) may be detected by means of a convent i onai comrerci ai reading device 

f or. . . 
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0012479852 - Drawing available 
\API ACC NQ 2002-426742/ 200245 
XRPX Acc No: N2002- 335544 

Light - diffracting binary grating structure, has nricroscoplc nesa 
St ruct ure wi t h addi t i ve super I nposi 1 1 on of phase- dl spl aced rect angul ar 
St ruct ures 
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Pri ori ty Appli cati ons (no. , kind, date): DE 10054503 A 20001103 
Al erti ng Abstract VO A2 

NCVELTY - The binary grating structure has a rricroscopic mesa structure 
(2) with plateaux areas (5) separated by rectangular troughs (4), ™th 
per I odi c r epet 1 1 1 on of t he t r ough conf I gur at I on cont al nl ng a def I ned nunlser 
of troughs. The mesa structure period (T) contains an additive 
super i rrposi t i on of a nunber of phase- dl spl aced rectangular structures with 
t he same per I od. 

DESCRIPTICN- An I NDEPENDENT CLAI M f or a security element with a binary 
grating structure Is also Included. 

USE - The I i ght - di f f r act i ng bl nar y gr at I ng st r uct ur e Is used f or an 
optically diffract I ve security element. 

ADVANTAGE - The binary grating structure cannot be copied 
hoi ographi cal I y . 

DESCR PTI CN CF DRAW NGS - The f I gur e shows a per spect I ve vl ew of a i i ght 
- diffracting binary grating structure. 
2 Mcroscopic mesa structure 

4 Rectangular troughs 

5 PI at eaux ar eas 

T Mesa structure period 

Ti tie Terns/ Index Terms/Additional Wbrds: LI O-n"; Dl FFRACTEE^ BINARY; 
GRATI NQ STRUCTURE; M CRCSCCPI Q IVESA; ADDI TI VE; SUPER IVPOSED; PHASE; 
DISPLACE; RECTANGLE 
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GD2B-0005/ 18 C I R 20060101 
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Pri ori ty Appi i cati ons (no. , l^i nd, date): CH 1998191 A 19980127 
AI er t i ng Abst r act WD AI 

NCVELTY - Tlie surface conponents (3) and t fie part conponents (5) 
contain relief structures diffracting tlie ni cr oscopi cal I y fine, visible 
I 1 ght or n1 r r or 1 ng or dl f f usi ng surf aces . A f 1 rst dl f f r act 1 ng gr 1 d is 
arranged in the picture conponent (2) and a second sucli grid in tlie 
bacl^ground conponent (4). Tlie two diffracting grids are a super i rrposi t i on 
of at least two different relief structures diffracting ni cr oscopi cal I y 
f 1 ne, vi si bl e II ght . 

USE - For dl f f r act 1 on of ni cr oscopi cal I y f 1 ne, vi si bl e 11 ght . 

ADVAlyfTAGE - The pattern is econoni cal and is difficult to counterfeit 
even with holographic copying methods. Even in diffuse light well 
visible new aut hent 1 ci t y features for dl f f r act 1 on- opt i cal conponents are 
creat ed 

DESCR PTI CN CF DRAW NGS - 2 pi ct ur e conponent 

3 surface conponent 

4 background conponent 

5 part conponent 
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Mcro- graphic device for ant i -forgery protection of e.g. banit notes and 
credit cards 
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PrI orl ty AppI I cati ons (no. , kind, date): AU 19979572 A 19971002 
Al erti ng Abstract VO A1 

NCVELTY - A ni cro-graphi c device (1) has a surface rei i ef structure 
(2) with regions (3) \Mii ch include grey scale regions (4) too small to be 
separately resolved by the human eye. Each region is one of a II rri t ed 
nunlser of different grey scale region structure types appearing to have 
different intensities when illuninated by a light source (5) and viewed by 
an observer (6) because of their different scattering characteristics. 

DESCR PTI CN - An i ndependent cl al m 1 s 1 ncl uded for a val uabi e document 
incorporating ni cr o- gr aphi c device. 

USE - Ant 1 -forgery protection of bank-notes, credit cards , cheques, 
share certificates etc. 

ADVAISTTAGE - Inproves security of items. 

DESCR PTI GN GF DRAW NGB - The dr awl ng is a schemat 1 c dl agr am 1 I I ust r at 1 ng 
operation of the invention 

1 M cro-graphi c device 

2 Surface reiief structure 

3 Regi ons 

4 Q-ey seal e regi ons 

5 Li ght source 

6 Observer 

Ti tie Terns/index Terms/ Additional V6rds: M CRQ GRAPHI Q DEVICE; Alvm ; 
FGRGE; PROTECT; BANK; NOTE; CREDIT; CARD 

a ass Codes 

I nt er nat 1 onal Q assi f 1 cat 1 on ( + At t r 1 but es) 
I PC + Level Value Position Status Version 

ECLA: B41M-003/ 14, B42D-015/10 

ICQ L41M-003: 14T, L42D-035:22 

US a assi f 1 cat 1 on. Current N/bi n: 283-072000 

US a assi f 1 cat 1 on. Issued: 28372 



Fi I e Segrrent : EngPI ; EPI ; 

DWI a ass: T04; V07; P76; P78 

IVbnual Codes (EPI/S-X): T04-C02; T04- D07B1 ; V07- F02C 

Mcro- graphic device for ant i -forgery protection of e.g. bank notes and 
credit cards 

Al er t i ng Abst r act . . . NCVELTY - A rri cro-graphi c devi ce ( 1) has a surface 
reiief structure (2) with regions (3) which include grey scale regions 
(4) t 00 smal I t o be. . . 

...USE- Ant i -forgery protection of bank-notes, credit cards , cheques, 
share certificates etc... 

. . . ADVANTAGE - I nproves securi ty of i t ems. . . 

...2 Surface relief structure... 

Ti 1 1 e Ter rtB. . . / 1 ndex Ter ms/ Addi t i onal Wbrds: CARD 

Criginai Publication Data by Authority 

Argent 1 na 

Assignee name & address: 
Q-iginal Abstracts: 
A devi ce ( 1) has a surf ace rel 1 ef st r uct ur e (2) \Mii ch has a pi ur al i t y 
of regions (3). The regions (3) include grey scale... 

...The device is useful in authentication applications and has particular 
applicability as an ant i -forgery security device on bank notes, credits 
cards , cheques, share certificates and other si ni I ar documents... 

...A security device including a surface relief structure having a 
plurality of regions. The plurality of regions includes gray scale regions 
which together forma macroscopic gray scale 1 mage \Mien 1 I I uni nat ed by 
incident light and viewed by an observer. Each gray... 

...that 0. 25 rnn Each gray scale region includes a plurality of scattering 
centres for scattering incident light , each scattering centre 
including one or more surface relief structure elements. Each gray 
scale region has a gray scale value determined by the degree of scattering 
caused by the scattering centres and surface relief structure elements 



. . . A devi ce (1) has a surface relief structure (2) which has a 
plurality of regions (3). The regions (3) include grey scale... 

...The device is useful in authentication applications and has particular 
applicability as an ant 1 -forgery security device on bank notes, credits 
cards , cheques, share certificates and other si ni I ar documents... 

. . . L' 1 nvent 1 on concer ne un di sposi 1 1 f (1) present ant une structure 

superf i ci el I e en relief (2) conportant une pluralite de regions (3). Ces 

regions (3) conportent des regions en deni . . . 

. . . des fins d' aut hent 1 f i cat 1 on et peut trouver des applications 
part i cul i eres en t ant que di sposi tif de securi te ant 1 - cent r ef aeon sur des 
billets de banque, des cartes de credit, des cheques, des cer 1 1 f i cat s. . . 
a ai ms: 

. . . A ni crographi c devi ce havi ng a surface rel 1 ef st ructure whi ch has a 
plurality of regions, wherein the regions include grey scale regions which 



...too small to be separately resolvable t o t he human eye, but w*ii ch 
together generate a nncroscopic graphic, line art or text image which can 
be observed by the hun^n eye, each... 

...each structure type having diffuse scattering physical characteristics 
which provide a particular level of diffuse scattering of incident light 
, the different grey scale region structure types having, by reason of 
t hei r di f f er 1 ng di f f use scat t er 1 ng. . . 



...and viewed by an observer from any direction whereby tine grey scale 
regions generate the macroscopic graphic, line art or text image conposed 
of different grey scales... 

. . . □ sposi 1 1 f ni crographi que ayant une structure de relief en surface 
conprenant une pluralite de regions, dans I equel I es regions conprennent 
des regi ons d' echel I e de. . . 

...1</b>. A security device including a surface reiief structure 
having a plurality of regions, the plurality of regions including gray 
scale regions which together forma rracroscopic gray scale image when 
iiluninated by incident light and viewed by an observer, each gray... 

... 0. 25 mn wher el n each gr ay seal e r egi on i ncl udes a pi ur al 1 1 y of 
scattering centres for scattering incident i i ght , each scattering 
centre including one or mDre surface relief structure elements, 
andwherein each gray scale region has a gray scale value det erni ned by the 
degree of scattering caused by the scattering centres and surface reiief 
structure el ement s. Basi c Derwent Wfeek: 199927 
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Opt 1 cal 1 nf or mat 1 on car r 1 er made of corrposi t e I am' nat e wi t h car r 1 er f oi I 
- being light transparent in preset spectral range, has rri croscopi cal I y 
fine relief strcutures forrred on underside of foil coated with base 
layer having refractive index differing from foil index in part of 
electromagnetic spectrum 
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□ vision of application EP 1996939036 

□ vision of patent EP 871574 
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AppI i cat 1 on EP 2001122061 

Based on CPI patent EP 1182055 

AppI 1 cat 1 on EP 2001122061 

Based on CPI patent EP 1182055 

A! er t i ng Abst r act VD A1 

The car r i er i s i n t he f or m of a corrposi t e I am nat e ( 2) wi t h a car r i er 
foil (3) with rri or oscopi call y fine relief structures. The foil 1 s I 1 ^ht 
transparent in pr edet er rri ned spectral range. M cr oscopi cal I y fine relief 
structures (10) are formed on underside of foil, whi ch i s coated wi t h a 
base layer (8). 

The base layer has a refractive index differing from the index of the 
foil in a part of the electromagnetic spectrum so that the relief 
structures on the underside partially reflect and diffract the light 
(11) \A/hi ch has penetrated 1 nt o t he larrinate . The top side of the foil has 
optically effective structures (7) allowing light impinging on the tp side 
to penetrate 1 nt o t he larrinate . The thickness of the foil 1 s 20 
ni cromBt r es. 

ADVANTAGE - Has optical security features that cannot be copied using 
holographic methods, and can be produced in large nunbers. 

Title Terns/Index TermB/Additional V6rds: CPTI GAL; I NFCRM^TI CN; CARRY; IVADE 
; CCI\/PCSI TE; LAM NATE ; FQ L; LI GHT; TRANSPARENT; PRESET; SPECTRAL; 
RANGE; M CRCSCCPI C; Fl NE; REL! EF ; FORM NQ UNDERSI DE; CCAT\ NQ BASE; 
LAYER ; REFRACT; I NDEX; □ FFER; PART; ELECTROVAGNET; SPECTRUVI 

a ass Oodes 

I nt er nat 1 onal Q assi f 1 cat 1 on ( + At t r 1 but es) 
I PC + Level Val ue Posi t i on St at us Versi on 
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428916, 369275.1, 42864.1 



Fl I e Segrrent : EngPI ; EPI ; 

DWI a ass: T04; V07; P73; P76; P81; P84; P75 
IVbnual Codes (EPI/S-X): T04-C02; V07- F02C 
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Surface pattern for value bearing papers, bonds and packaging foils - has 
at least two surface portions with relief structures fornBd by 
super I nposi 1 1 on of four gratings respectively 
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VO 1997027504 AI EN 31 13 

Nat I onal DesI gnat ed St at es, Q I gl nal : AL AM AT AU AZ BB BG BR BY GA CH CN 
GZ DE DK EE ES Fl GB GE HU I S JP KE KG KP KR KZ LK LR LS LT LU LV IVD M3 
IVK MM l\A/V IVX NO NZ PL PT RO RU SD SE SG SI SK TJ TM TR TT UA UG US UZ VN 

Regl onal DesI gnat ed St at es, Q I gl nal : AT BE CH DE DK EA ES Fl FR GB GR I E 
I T LU M3 NL PT SE 

AU 199663559 A EN Based on CPI patent VO 1997027504 

EP 876629 AI EN PCT AppI I cat I on W3 1996EP2599 

Based on CPI patent VO 1997027504 
Regional DesI gnat ed St at es, Q I gl nal : CH DE FR GB LI NL 
US 5969863 A EN PCT AppI I cat I on W3 1996EP2599 

Based on CPI patent VO 1997027504 
EP 876629 B1 EN PCT AppI I cat I on W3 1996EP2599 

Based on CPI patent VO 1997027504 
Regional DesI gnat ed St at es, Q I gl nal : CH DE FR GB LI NL 
DE 69623044 E C£ Application EP 1996922815 

PCT AppI I cat I on WD 1996EP2599 

Based on CPI pat ent EP 876629 

Based on CPI patent VO 1997027504 
GA 2241285 G EN PCT AppI I cat I on WD 1996EP2599 

Based on CPI patent VO 1997027504 

AI er t i ng Abst r act W) Al 

The pattern (10) has at least two surface portions (11,12) which 
contain rri croscopi cal I y fine, light diffracting relief structures. 
The surface portions light up upon rotary and or tilting nDvement . The 



relief structure of the first surface portion is a grating structure 
which is fornBd by the super 1 nposi t i on of first and second gratings G1 
and G2 respectively and that the relief structures of the second surface 

portion is a grating & or a further grating structure which is f or ned by 
t he superi nposi t i on of a t hi rd grat i ng G3 and a f ourt h grat i ng G4. 

The furrows of the grating G1 and the furrows of the grating G2 include 
an azi nxit h angi e, t hat t he gr at i ng G3 is 1 dent i cai t o t he gr at i ng G1 and 
the grating G4 is identical to the grating G2. The furrows of the grating 
G3 and the furrows of the grating include another azi nut h angle. 

ADVANTAGE - Has conspicuous patterns of optical grating structures, \Mii ch 
is di f f 1 cul t to f orge. 

Title Terrre/lndex TermB/Additional Wbrds: SURFACE; PATTERN; VALUE; 

BEAR NQ PAPER; BCNE^ PACKAGE; FQ L; im, PCRTI CN; RELI EF ; STRUCTURE; 
FCFM NQ SUPERI IVPCSED; FCUR; GRATI NQ RESPECTI VE 

a ass Oodes 

International Q assi f 1 cat 1 on (IVbin): GD2B-005/ 18 
I nt er nat 1 onal G assi f 1 cat 1 on ( + At t r 1 but es) 
I PC + Level Value Position Status Version 

QD2B-0005/ 18 A I R 20060101 

QD2B-0005/ 18 C I R 20060101 

ECLA: GD2B- 005/ 1 BE 

US a assi f 1 cat 1 on. Issued: 359567, 359572, 359576, 3592, 283902 



Surface pattern for value bearing papers, bonds and packaging foils... 
...has at least two surface portions vm t h relief structures formed by 
super 1 nposi 1 1 on of four gratings respectively 



□ AGRAMVE DE SURFACE 

SURFACE PATTERN. . . 

□ AGRAMVE DE SURFACE 

Surface pattern including light - diffracting relief st r uct ur esi nt 

. . . SURFACE PATTERN 

A! er t i ng Abst r act ...The pattern (10) has at least two surface portions 
(11,12) which contain ni cr oscopi cai I y fine, light diffracting relief 
structures. The surface portions light up upon rotary and or tilting 
movemBnt . The relief structure of the first surface portion is a 
gr at i ng st r uct ur e whi ch is for med by t he super i nposi t i on of first and 
second gratings G1 and G2 respectively and that the relief structures of 
the second surface portion is a grating Q or a further grating structure 
whi ch is for med by t he super i nposi t i on of a t hi r d gr at 1 ng G3 and a f our t h 
grat 1 ng G4. . . 

Ti 1 1 e Terns/ 1 ndex Ter ms/ Addi 1 1 onal Wbrds: SURFACE; ... 
... RELI EF ; 

cr i gi nal Publ i cat i on Dat a by Aut hor i t y 
Argent i na 

Assignee name & address: 
original Abstracts: 

A surface pattern (10) has two surface portions (11; 12) with 
ni cr oscopi cai I y f i ne, light - diffracting relief structures. The 
relief structures are in the form of grating structures QS1 or GS2, 



respectively, which are conposed of at least two super i nposed gratings G1 
and G2, G3 and CA, respectively. The light - diffracting properties of 
the gratings G1 to are so selected in accordance with various 
criteria that novel optical effects which cannot be hoi ographi cal I y 
copied can be achieved with the grating structures GS1 and GS2. Such 
surface patterns are suitable as optical security elements for 
docunBnts or articles of all kinds as well as packaging foils... 
...A surface pattern has two surface portions with n1 or oscopi cal I y 
fine, light - diffracting relief structures. The relief structures 
are i n the form of grating structures GB1 and GS2, respectively, 
which are conposed of at least two super i nposed gratings G1 and G2, G3 and 
G4, respectively. The light - diffracting properties of the gratings G1 
to are so selected in accordance with various criteria that novel 
optical effects v\lii ch cannot be hoi ographi cal I y copied can be achieved 
with the grating structures GB1 and GS2. Such surface patterns are 
suitable as optical security elements for docurrents or articles of all 
ki nds as we! I as packi ng f oi I s. . . 

...A surface pattern (10) has two surface portions (11; 12) ™th 
ni cr oscopi call y fine, light - diffracting relief structures. The 
relief structures are in the form of grating structures GB1 or GB2 
, respectively, which are conposed of at least two superinposed gratings 
G1 and G2, G3 and Q4, respectively. The light - diffracting properties of 
the gratings G1 to G4 are so selected in accordance with various 
criteria that novel optical effects v\*ii ch cannot be hoi ographi cal I y 
copied can be achieved v«th the grating structures GS1 and GS2. Such 
surface patterns are suitable as optical security elements for 
documents or articles of all kinds as well as packaging foils, 
a al nns: 

...A surface pattern (10; 17; 39) having at least first and second 
surface portions (11; 12; 22; 23; 40 to 45) \Mii ch are si mil t aneousi y in 
t he f i el d of vi si on of an obser ver , and cont al n n1 cr oscopi cal I y f i ne I i ght 
- diffracting relief structures disposed at the interface of two layers 
, and whi I e 1 I I uni nat ed wi t h i nci dent pol ychr omat 1 c I 1 ght ( 1 ) t he 
surface portions (11; 12; 22; 23; 40 to 45) light up in diffracted 
light (2) or beconp dark upon rotary and/ or tilting movement depending on 
the direction of observation defined by the observer' s eye , wherein 
</br>at least the relief structure of t he first surface portion (11; 
22; 40) is forn^d by a super 1 rtposl 1 1 on GB1 of at least a first grating G1 

and a second grating G2 , ™th associated grating vectors km(G1) and 
kn(G2), where m n denote the respective order of di f f r act 1 on, </ br >t he 
diffraction property of the superinposed relief structure of t he first 
surface portion (11; 22; 40 ) is deter nined by the sunvector kni n(GBlj 
of the grating vectors km(G1) and kn( G2) , </ br >t he second surface portion 
(12; 23; 41 to 45) serving as nut ual reference to the first surface 
por 1 1 on ( 1 1 ; 22; 40) cont al ns a gr at 1 ng st r uct ur e G \m t h t he associ at ed 
grating vector k(Gj) which is different from the superinposed grating 
structure GS1 of the first surface portion (11; 22; 40),</br>and 
wher ei n</ br >t he pararreters of the grating vectors km(G1) and kn(G2) used 
for the relief structure of the first surface portion (11; 22; 40) have 

those values that for a selected wavelength I antda the sunvector kni 
n(GS1) of the superinposed grating GS1 is equal in magnitude and 
direction to the grating vector k(Q of the second surface portion (12; 
23; 41 to 45) so that the first surface portion (11; 22; 40) and the 
second surface portion (12; 23; 41 to 45) both diffract light (2) of 
the same colour of the selected wavelength I anbda 1 n t he direction of 
observation (A; 20; 24 ; 27; 38; S; S' ) deter nined by the sunvector km 
n(GS1) and its associated diffraction angle thetam n of the superinposed 
grating GS1 but diffract light (2) of different colours in other 
di r ect 1 ons. 

□ agramre de surface (10; 17; 39) ayant au moi ns une preniere 
et une deux 1 ems portions de surface (11; 12; 22; 23; 40 a 45) qui sont 
si mil t anement dans le chanp de vision d' un observateur et qui 
cont 1 ennent des structures de relief de diffraction de I uni ere 
ni cr oscopi quement fines di sposees a I' interface de deux couches et , 
lorsqu'elles sont eclairees par une I uni ere 1 nci dent e pol ychr omat 1 que (1), 
I es portions de surface (11; 12; 22; 23; 40 a 45) s' eel ai rent dans la 
I uni ere diffractee (2) ou devi ennent obscures lors d' un mouven^nt de 
rotation et/ou d' i nci i nai son, en f onct i on de la direction d' obser vat 1 on 
def 1 ni e par I ' oei I de I ' obser vat eur , dans I equel : au moi ns la structure 
de relief de I a preniere portion de surface (11; 22; 40) est formee par 



une superposition GB1 d' au rroi ns une preniere grille G1 et une deux i erne 
grille G2, ayant des vecteurs de grille associ es kntGI) et kn(G2), ou rri n 
desi gnent I'ordre de diffraction respectifja propriete de diffraction de 
la structure de relief super posee de la preniere portion de surface 
(11; 22; 40) est det erni nee par le vecteur de somrnt i on kni n (GB1) des 
vecteurs de grille kni(G1) et kn(G2),la deuxi erne portion de surface (12; 
23; 41 a 45) servant de reference nut uel I e a la preniere portion de 
surface ( 11 ; 22; 40) cont i ent une structure de grille G ayant le vecteur 
de gr 1 I I 8 associ e k. . . 

... qui est di f f er ent e de la st r uct ur e de grille super posee GS1 de I a 
premere portion de surface (11; 22; 40),</br>et dans I equel : I es 
paranBtres des vecteurs de gr 1 I I e knt G1 ) et kn(G2) utilises pour la 
structure de relief de I a prerriere portion de surface (11; 22; 40) 
ont des valeurs t el I es que, pour une longueur d' onde choi si e I antda, le 
vecteur de somration. .. 

. . . GS1 est egal en grandeur et en direction au vecteur de grille k(Q de 
la deux! en^ portion de surface (12; 23; 41 a 45) de sorte que la 
premere portion de surface (11; 22; 40) et la deux 1 erne portion de 
surface (12; 23; 41 a 45) diffract ent toutes deux une lunlere (2) de I a 
rverre coul eur de la longueur d' onde choi si e I arrbda dans la direction 
d' obser vat 1 on (A; 20; 24; 27; 38; S; S' ) det erni nee par I e. . . 
...somration kni n (GS1) et son angle de diffraction associ e thetanin de la 
grille super posee GS1, mai s diffract ent une I urn ere ( 2 ) de coul eur s 
differentes dans d'autres directions... 

A surface pattern (10; 17 ; 39) having at least first and second 
surface portions (11; 12; 22; 23; 40 to 45) vuhi ch are si n\il t aneousi y in 
the field of vision of an observer, and contain n1 cr oscopi cal I y fine light 
- diffracting relief structures disposed at the interface of two layers 
, and \Mii I e 1 I I uni nat ed ™ t h 1 nci dent pol ychr omat 1 c I i ght (1) t he surf ace 
portions (11; 12; 22; 23; 40 to 45) light up 1 n diffracted light 
(2) or become dark upon rotary and/ or tilting movement depending on the 
direction of observation defined by the observer's eye, characterised 
1 nt hat at least the relief structure of the first surface portion (11; 
22; 40) is formed by a super 1 nposi 1 1 on GB1 of at least a first grating G1 
and a second grating G2, \m t h associated... 

...and kn(G2), where n\ n denote the respective order of di f f r act 1 on, t hat 
the diffraction property of the super inposed relief structure of the 
first surface portion ( 11 ; 22; 40) is deternlned by the sunvector 
knin(GSI) of the grating vectors km(G1) and kn(G2),that the second surface 

portion ( 12 ; 23 ; 41 to 45) serving as nutual reference to the 
first surface portion (11; 22; 40) contains a grating structure G w t h 
t he associ at ed gr at 1 ng vect or k( G) whi ch i s different from the 
superinposed grating structure GS1 of the first surface portion (11; 22; 
40), andt hat the parameters of the grating vectors kntGI) and kn(G2) used 
for the relief structure of the first surface portion (11; 22; 40) 
have those values that for a selected wavelength I anbda the sum/ector 
kmn(GSI) of the superinposed grating GS1 is equal in magnitude and 
direction to the grating vector k(Q of the second surface portion (12; 
23; 41 to 45) so that the first surface portion (11; 22; 40) and the 
second surface portion (12; 23; 41 to 45) both diffract light (2) of 
the same colour of the selected wavelength I anbda i n t he direction of 
observation ( A ; 20; 24; 27; 38; S; Spr 1 me) deternlned by the sunvector 
knin(GSI) and its associated diffraction angle t het ani n of the 
superinposed grating GG1 but diffract light (2) of different colours in 
other directions. Basic Derwent W&ek: 199736 
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0008061739 - Drawing available 
V\PI ACC NQ 1997-157304/ 199715 
XRPX Acc No: N1 997- 129840 

I nf or rmt i on car r i er wi t h di f f r act i ng st r uct ur es - enpi oys di f f r act i on 
pattern producing both pictures vuth bright and conparat i vel y dim points, 
bri ght poi nt of f i rst pi ct ure bei ng associ at ed wi t h di m poi nt of second 
picture and vice versa 
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AI er 1 1 ng Abst r act EP A1 

The carrier (2) includes a supporting foil (3), an intermediate layer 
(4), a first lacquer layer (5), a reflecting layer (6), a second 
lacquer layer (7) and an adhesive layer (8). The diffraction structures 
(9) are enisedded 1 n t he lacquer layers and have ni croscopi cal I y fine 
relief structures, in the form of a I at 1 ces pattern (17) or grating. 

Wien the pat t er n is 1 I I uni nat ed by coher ent 11 ght (10) 1 n t vvo separ at ed 
directions, two pictures (21,22) of an object are produced, visible on a 
screen, and can be analysed by photo detectors. The figures have a bright 
point (19) and a di m poi nt (20) \Mii ch show they are grouped. 

USE/ ADVANTAGE - Suitable for validating documents, banknotes, and credit 
cards . Pictures on, e.g. notes are visible in coherent light but not 
nor mal I y. 

Ti 1 1 e Ter m/ 1 ndex Ter ms/ Addi 1 1 onal Wbr ds: I NFCRI\ATI CN; CARRY; DI FFRACTED; 
STRUCTURE; EIVPLOV; PATTERN; PRODUCE; PI CTURE; BRI O-TT; COVPARE; DI IVl PQ NT 
; Fl RST; ASSOCI ATE; SECOND; VI CE 

a ass Oodes 

I nt er nat 1 onal Q assi f 1 cat 1 on ( + At t r 1 but es) 

ECLA: B42D-015/10, G03I-I- 001/ 04C, G03H-001/ 

GD6K-019/ 18 
ICQ L42D-035:34 

US a assi fi cat i on. Issued: 3592, 35922, 35929, 35933, 



G06K-013/16, G06K-019/06C5, 

359567, 359569, 28386 



Fi I e Segrrent : EngPI ; EPI ; 

DV\PI a ass: T04; T05; V07; P76; P81; P84 

N/bnual Codes (EPI/S-X): T04-C02; T05-J; V07- F02C 

AI er t i ng Abst r act . . . The car r 1 er (2) 1 ncl udes a support i ng f ol I (3), an 
1 nt er rrBdi at 8 layer (4), a first lacquer layer (5), a reflecting layer 
(6), a second lacquer layer (7) and an adhesive layer (8). The 
diffraction structures (9) are entedded 1 n t he lacquer layers and have 
ni croscopi call y f 1 ne rel i ef st r uct ur es, 1 n t he f or m of a I at 1 ces pat t er n 
(17) or grat 1 ng. . . 



... USE/ ADVANTAGE - Suitable for val 1 dat 1 ng document s, banknotes, and credit 
cards . Pictures on, e.g. notes are visible in coherent light but not 



nor mal I y. 

Q- i gi nal Publ i cat i on Dat a by Aut hor i t y 

Argent i na 

Assignee nanB & address: 
Criginal Abstracts: 

Information carrier with diffracting st r uct ur es</ br > Tlie carrier (2) 
i ncl udes a support i ng f oi i ( 3) , an i nt er medi at e I ayer ( 4) , a f i r st 
lacquer layer ( 5 ), a reflecting layer (6), a second lacquer layer 
( 7 ) and an adhesive layer ( 8 ). The diffraction structures (9) are 
entedded i n t he lacquer layers and have n1 cr oscopi cal I y fine relief 
structures , in the form of a I at i ces pattern (17) or grat i ng. </ br> 
Wien the pattern is illuninated by coherent light (10) in... 

...An information carrier has at least one diffraction pattern vJr\\ ch is 
fornBd f rom n1 cr oscopi cal I y fine relief structures and \Mii ch, upon being 

i I I uni nat ed wi t h coherent light , pr oduces 1 n t wo spatially separate 
directions, a first and a second image of an object. Tne images can be... 

...picture element of the first image and vice- versa. Such information 
carriers are suitable as security elements for documents of all kinds 
such as, for exanpl e, banknotes, passes, identity cards , credit cards 
, etc., \Mierei n at least a part of the security information is not 
visible under incoherent i I I uni nat i on conditions, 
a ai rrs: 

...An information carrier having at least one dif tractive pattern 
containing dif tractive structures of rri cr oscopi cal I y fine relief 
structures , wherein light diffracted from said information carrier, 
upon bei ng i I I uni nat ed vu t h coher ent I I ght , i s r ender ed vi si bl e on a 
screen and produces a first image of an object in... 

... of the second i mage i s associ at ed ™ t h a st r ong- light picture el ement of 
t he f i rst i rmge , and \Mierei n sal d di f f ract i ve pat t er n conpr i ses t he 
super i nrposi t i on of one of a Fourier and kinoform hologram on a 
dif tractive structure having an asymrBtricai profile shape, serving as a 
carrier pr of i I e. Basi c Derwent W&ek: 199715 



29/5,K/24 (Item 21 from fi I e: 350) 

□ ALCX3( R) Fi I e 350: Derwent WI X 
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0006200080 - Drawing available 
V\PI ACC NQ 1992-216897/ 199226 
XRPX Acc No: N1 992- 164687 
Security device and aut hent i cat abl e item- has nurrber of syrrboi s which 
can be seen by naked eye, at least two sets of three syrrboi s and all 
synt)ol s i n set are i dent i cal 

Pat ent Ass I gnee: DE LA RUE & CO LTD THOVAS ( DELR) ; DE LA RUE I NH" LTD 

( DELR) ; DE LA RUE LTD THCM\S ( DELR) 
I nventor: HASLCP J M 

Patent Farii I y (14 patents, 48 countries) 
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Pri ori ty AppI i cati ons (no. , kind, date): GB 199025390 A 19901122 
Pat ent Det ai I s 

NunlDer Ki nd Lan Pg Dwg Fi I i ng Not es 

WD 1992009444 AI EN 34 
Nat i onal Desi gnat ed St at es, Cr i gi nal : 
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Previously Issued patent Fl 9302335 



AI er t i ng Abst r act WD AI 

The aut hent I cat abl e 1 1 em has a nunlser of syntol s \«hl ch are Identifiable 
to the naked eye and there are at least two sets of three synlool s. All the 
synlDol s I n a set are the same and do not overlap one another. They exhibit 
the same optical performance vJnen viewed from a comron angle of 
i ncl I nat I on . 

The device can be mounted on a flexible planar surface using a heat or 
pressure-sensi 1 1 ve adhesive. The synlsol s I n a set may vary regularly In 
t hel r r el at I ve or I ent at I ons. 

ADVANTAGE - Replaces hologram as security medium for banknotes. 

EquI val ent AI ert I ng Abst r act US A 

The aut hent I cat abl e It em carries a nurrber of syntiol s Identifiable to the 
naked eye. There are at least two sets of at least three syntol s, vJner e all 
the syntol s within a set are identical, which are positioned in a 
non-over I appi ng, regular geometric arrangement. 

1 1 has at I east one comron vi ewi ng angi e of I ncl I nat I on , exhi bi 1 1 ng 
the same optical performance. The optical performance varies v« t h 
I ncl I nat I on vi ewi ng angI e . 

USE - Esp. with banknotes to avoid reproduction. 



Title Terrre/lndex TermB/Additional Wbrds: SECUFE ; DEVICE; ITEM NUIVBER; 
SYIVBCL; CAN; NAKED; EYE; TWQ SET; THFEE; I DENTI CAL 

a ass Codes 

International Q assi f 1 cat 1 on ( IVbi n) : B42D, B42D-015/00, B42D-015/10 

(Addi ti onal/ Secondary): B41 IVl- 003/ 14, B44F-001/12 
ECLA: B42D-015/00C, B42D-015/10 
US a assi f 1 cat 1 on, Issued: 28391 

Fi I e Segn^nt : EngPI ; ; 
DWI a ass: P75; P76; P78 

Secur i t y devi ce and aut hent i cat abl e i t em . . 

Q-iginal Titles: 

. . . SECURI TY DEVI CE AND AUTHENTI CATABLE I TEM . . 

. . . □ SPCSI TI F DE SECURI TE ET CBJET PCUVANT ETRE AUTHENTI FI E. . . 

. . . SECURI TY DEVI CE AND AUTHENTI CATABLE I TEM . . 

. . . □ SPCSI TI F DE SECURI TE ET CBJET PCUVANT ETRE AUTHENTI FI E. . . 

... Security device and aut hent I cat abl e Item.. 

. . . SECURI TY DEVI CE AND AUTHENTI CATABLE I TEM 

Alerting Abstract ...not overlap one another. They exhibit the same 
optical performance vJhen vl e\wed from a comron angle of inclination . 



...The device can be mounted on a flexible planar surface using a heat or 
pressure-sensi 1 1 ve adhesive. The synlsol s I n a set may vary regularly... 

...ADVANTAGE - Replaces hologram as security medium for banknotes. 

Equi val ent Al ert 1 ng Abst ract ...It has at I east one comiDn vl ewl ng angi e 
of inclination , exhibiting the same optical performance. The optical 
performance varies vu t h inclination vl evu ng angle . 



Ti 1 1 e Terns/ 1 ndex Terms/ Addi t i onal VVbrds: SECURE; 
Cr i gi nal Publ 1 cat i on Dat a by Aut hor i t y 
Argent i na 

Assignee name & address: 
Criginal Abstracts: 

An aut hent I cat abl e 1 1 em and security device carry a nurrber of syrrbol s 
(4A, 4B, 4C, 6A, 6B, 6Q Identifiable t o t he naked eye, there being... 

...are positioned In a non- over I appi ng, regular geometric arrangement, and 
at I east one comrcn vl ewl ng angi e of i ncl i nat i on , exhl bl t 
substantially the sarre optical performance, the optical performance 
var yi ng wi t h 1 ncl i nat 1 on vl ewl ng angi e . 



...An aut hent I cat abl e 1 1 em and security device carry a nunloer of symbols 
(4A, 4B, 4C , 6A, 6B, 6C) Identifiable t o t he naked eye, there being at 
I east two sets of . . . 

...are positioned In a non- over I appi ng, regular geometric arrangement, and 
at I east one comron vl ewl ng angi e of 1 ncl i nati on , exhl bl t subst ant I al I y 
the same optical pert or rrance, the optical perforrrance varying v«th 
i ncl i nat i on vl ewl ng angi e . 



29/5,K/26 (Item 23 f romf i I e: 350) 
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(c) 2008 ThorTBon Reuters. All rts. reserv. 



0005005052 - Drawing available 
V\PI ACC NQ 1989-257152/ 198936 

Document security grid structure preventing forgery - uses several 
partial surfaces provi di ng di f f erent di f f ract 1 on charact er 1 st 1 cs 

Pat ent Assi gnee: LCZ LAND S & GVR ZUG AG ( LANI ) 
I nvent or : mVES Q SAXER C 
Patent Fani I y (6 patents, 9 countries) 



Pat ent 
Nunber 
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Update 



A 19890221 



Fi I i ng Not es 

AT CH DE PR GB LI 
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Pri ori ty AppI 1 cati ons (no., kind, date): CH 1988805 A 1 
Pat ent Det ai I s 

Nunber Ki nd Lan Pg [>Ag 

EP 330738 A DE 7 5 

Regi onal Desi gnat ed St at es, Cr 1 gi nal : 
EP 330738 B EN 

Regi onal Desi gnat ed St at es, Cr i gi nal : 
OA 1336779 C EN 

AI ertl ng Abstract EP A 

The gri d St ructure (7) is sandwiched between a protective base layer 
(5) and an optical coating (4) and conprises a nunber of partial surfaces 
(8,9,10) each defined by a nicroscopic relief structure (12), which 
exhibit different optical diffraction effects upon visual exani nat 1 on. 

The nicroscopic relief structure (12) has more than 10 lines per mn and 
at least one group (8,9) of the partial surfaces (8,9,10) have a max. 
wi dt h of 0. 3 mn Thi s group ( 8, 9) pr ef . def 1 ne a sped f 1 c geomet r i c shape 
or an alphanumeric figure. 

ADVANTAGE - Large nunber of different partial surfaces makes forgery of 
document very difficult. 

Equivalent AI er 1 1 ng Abst r act USA 

The structure, which serves as a security element conprises surface 
portions with pr edet er ni ned relief structures having spatial frequencies 
of over 10 I 1 nes/ mn Each surface portion is different fromdirectly 
adjoining surface portions and at least some of the surface portions 
have a maxi num di mensi on of less than 0. 3 mn 

To the naked eye, the pattern of surface portions on the document 
appears as a mesh of dots and lines. However, to an exani ner wi t h a 
magnifying device, the dots and lines appear as nunbers, characters or 
other graphic features. 

USE - A document wi t h an enbossed rmcroscopic structure and acting 
through optical diffraction. (i^6pp)@ 

Title Terns/Index Terms/Additl onal Wbrds: DOCUVENT; SECURE; GR 
STRUCTURE; PREVENT; FORGE; SURFACE ; □ FFRACTED; CHARACTER STI C 

a ass Codes 

I nt er nat 1 onal Q assi f 1 cat 1 on ( + At t r 1 but es) 

I PC + Level Value Position Status Version 

B42D-0015/10 A I R 20060101 

D21H-0021/48 A I R 20060101 

GD2B-0005/ 18 A I L R 20060101 

GD3H-0001/18 A I L R 20060101 

GD6K-0019/06 A I L R 20060101 

GD6K-0019/10 A I L R 20060101 

B42D-0015/10 C I R 20060101 

D21H-0021/40 C I R 20060101 

GD2B-0005/ 18 C I L R 20060101 

GD3H-0001/ 18 C I L R 20060101 

GD6K-0019/06 C I L R 20060101 

GD6K-0019/10 C I L R 20060101 

ECLA: B42D-015/10, D21H-021/48 

ICQ L42D-031:08, L42D-031:14, L42D- 035: 22, L42D-035:44 

US a assi f i cat i on. Current N/bi n: 283-091000; Secondary: 283-904000, 



359-558000 

US a assi f i cat i on, Issued: 28391, 283904, 359558 



Fi I e SegrTBDt : EngPI ; ; 
DWI a ass: P76; P78 

Document security gri d st ruct ure prevent i ng f orgery. . . 

... uses several partial surfaces pr ovi dl ng dl f f er ent diffraction 
char act eri st 1 cs 

Alerting Abstract ...The grid structure (7) is sand™ clied between a 
protective base layer (5) and an optical coating (4) and conprises a 
nunl^er of partial surfaces (8,9,10) each defined by a nicroscopic relief 
structure (12), which exhibit different optical diffraction effects upon 
vi sual exani nat 1 on. . . 

. . . The m cr oscopi c r el i ef st r uct ur e ( 1 2) has m>r e t han 10 I i nes per mn 
and at least one group (8,9) of the partial surfaces (8,9,10) have a max. 
wi dt h of 0. 3 mn This group (8,9... 

...ADVANTAGE - Large nunter of different partial surfaces makes forgery 
of docunpnt very difficult. 

Equivalent Alerting Abstract ...The structure, which serves as a 
security el errent corrprises surface portions with predetermined relief 
structures having spatial frequencies of over 10 I 1 nes/ mn Each surface 
portion is different from directly adjoining surface portions and at 
least some of the surface portions have a maxi num dl mensi on of less than 
0. 3 mn . . 

...To the naked eye, the pattern of surface portions on the document 
appears as a mesh of dots and lines. However, to an... 

...USE- A document wi t h an entossed rmcr oscopi c structure and acting 
through optical diffraction. @6pp)@ 

TitI e Terns. . ./I ndex Terms/ Addi ti onal Wbrds: SECURE; ... 
. . . SURFACE ; 

Or 1 gi nal Publ 1 cat 1 on Dat a by Aut hor 1 1 y 
Argent i na 

/\ssi qnee name & address: 
Gri gi nal Abstracts: 

A document (1) has a rmcr oscopi c structure (7) which is engraved in a 
substrate (3), is difficult to falsify, is provided wi t h an optically 
effective coating (4) and is protected under a protective layer (5). The 
structure (7) consists of several partial surfaces (8, 9, 10) which are 
defined by a nicroscopic relief structure (12, 12') and which are 
distinguished by optical diffraction effects under visual observation. Some 
of the partial surfaces (8, 9) are smaller than 0.3 mn and can occur 
1 ndi vi dual I y or in a r ow 1 n t he st r uct ur e ( 7) , spaci ngs bet ween t he par 1 1 al 
surfaces (8, 9) also being less than 0. 3 mm The document (1) shows the 
unprepared. . . 

... A document vu t h an enbossed macroscopic structure and acting through 
optical diffraction is disclosed. The structure, which serves as a 
security element conprises a plurality of surface portions with 
predet er ni ned relief structures having spatial frequencies of over 10 
I 1 nes/ mn Each surface portion is different fromdirectly adjoining 
surface portions and at least some of the surface portions have a 
maxi nxim dl mensi on of less than 0. 3 mn To t he naked eye, the pattern of 
surface portions on the document appears as a mesh of dots and lines. 
However , t o an. . . 
a al rrs: 

The gri d st ruct ure (7) is sandwiched between a protective base layer (5) 
and an optical coating (4) and conprises a nunter of partial surfaces 
(8,9,10) each defined by a nicroscopic relief structure (12), which 
exhibit different optical diffraction effects upon visual examination... 



...The nicroscopic relief structure (12) has rrore than 10 lines per mn 
and at least one group (8,9) of the partial surfaces (8,9,10) have a max. 
width of 0. 3 mn This group (8,9... 



...1. A docunBnt having a rracroscopic structure (7) which is inpressed 
over a large area and v\*ii ch has a di f f r act 1 on- opt 1 cal effect and which is 
conposed of numerous surface portions (8, 9, 10) with predeternined 
relief structures (12, 12') having a di f f r act i on- opt i cal effect, vm t h 
spatial frequencies of rvor e than 10 lines / nrn wherein each surface 
portion (8, 9, 10) differs in its relief structure (12, 12') fromthose 
of the directly adjoining surface portion (8, 9, 10), characterised in 
that at least one group (8, 9) of the surface portions (8, 9, 10) 1 s of i 
largest dimension of less than 0. 3 nrn Basic Derwent Wfeek: 198936 



DI ALOG( R) Fi I e 35( 
(c) 2008 Thomson Fteuters. All rts. reser 

0004550437 

V\PI ACC NQ 1988-300859/ 198843 
XRAM Acc No: CI 988- 133292 
XRPX Acc No: N1 988- 228350 
Decorative surface st r uct ure rrf r . e.g. 
rraster rrodei carrying macroscopic rel 
holographic or di f f ract i ng st ruct ures 
Patent Assignee: BLOSCH WAG ( BLOS- N) 
I nvent or : BLOESCH E 
Patent Farii i y (3 patents, 13 count 
Pat ent 

Nunlser Ki nd Dat e 

EP 287746 A 19881026 

EP 287746 B 19901024 



watch face - 
1 ef pat t er n i 



AppI 1 cat 1 
Nunlser 



DE 3765776 



19901129 



EP 1987810255 
EP 1987810255 
EP 1987810255 



I Date 
19870422 
19870422 
19870422 



Prl orl ty AppI 1 catl ons (no. , kind, date): EP 1987810255 A 19870422 
Pat ent Det ai i s 

Nunter Ki nd Lan Pg D^g Fi I 1 ng Not es 

EP 287746 A EN 4 0 

Regi onal Desi gnat ed St at es, Q 1 gi nal : AT BE CH DE I 
SE 

EP 287746 B EN 

Regi onal Desi gnat ed St at es, Cr 1 gi nal : 



; FR GB GR I T LI LU NL 



CH DE FR GB I T LI 



AI er t i ng Abst r act EP A 

Decorative surface structure is formed by: making a metallic master 
model of the required surface where a rmcroscopi c relief is combined 
™th element(s) carrying a rracroscopic relief pattern in the f or m of 
halographic or diffracting structures; forming a polymer casting of the 
master model surface ; applying a t hi n conductive layer to the surface 
of the casting and el ect rof orni ng the polymer casting to produce a metallic 
replica of pref. surface . Pref. an additional thin layer of e.g. Au 
is applied to enhance the decorative effect. 

USE/ ADVANTAGE - Esp. in nir. of watch faces, jewellry, medals. Wde range 
of high quality decorated surfaces can be obtd. . 

Ti 1 1 e Ter ns/ 1 ndex Ter ms/ Addi 1 1 onal Wbr ds: DECCRATE; SURFACE ; STRUCTURE; 

N/ANUFACrURE; WVTCH; FACE; IVETALLI C; MASTER; IVCDEL; CARRY; M^CHOBOOP! 0 ; 

REL! EF ; PATTERN; FCRIVJ HaOGRAM ; DI FFRACTED 
a ass Codes 

I nt er nat 1 onal Q assi f 1 cat 1 on ( + At t r 1 but es) 
I PC + Level Value Position Status Version 



B44C- 0003/ 04 
B44F-0001/ 14 
B44F-0007/00 
C25D-0001/ 10 
GD4B- 0045/ 00 
B44C-0003/00 
B44F-0001/00 



20060101 
20060101 
20060101 
20060101 
20060101 
20060101 
20060101 



B44F-0007/00 C I R 20060101 

C25D-0001/00 C I R 20060101 

QD4B-0045/00 C I R 20060101 

ECLA: B44C- 003/ 04B, B44F-001/14, B44F-007/00, C25D-001/10, QD4B-045/00P 



Fi I e SegrTBnt: CPI ; EngPI ; EPI 

DWI a ass: A32; A86; Mil; S04; P78 

IVbnual Codes ( EPI / S- X) : S04- A04B 

IVbnual Codes ( CPI / A- IV) : A11-B04; A11-C04B1; A12-F; A12-H05; A12-W M11-D 
Decorative surface st r uct ure rrf r . e.g. watch face... 

...using a mstallic rraster rtDdei carrying macroscopic relief pattern in 
formof holographic or di f f ract i ng st ruct ures 

Crlglnal Tities: 

IVfet hode zur Herstellung el ner dekoratlven Oserf I aechenst r ukt ur nit el nem 
l-biograrnn oder el nem Beugungsnust er . . . 

. . . A met hod f or pr oduci ng a decor at I ve surface st r uct ur e wl t h 
hoiographic or diffraction pattern... 

. . . I\^t hode pour la fabrication d' une surface en reiief decorative, avec 
un hologramiB ou un nx)t I f de diffraction... 

...Verfahren zur Herstellung el ner dekoratlven Oserf I aechenst r ukt ur nit 
el nem l-biograrnn oder el nem Beugungsnust er .. . 

. . . A met hod f or pr oducI ng a decor at I ve surface st r uct ur e wl t h 
hoiographic or diffraction pattern... 

...Precede pour la fabrication d' une surface en reiief decorative, avec 
un holo^ramiB ou un nx)t I f de diffraction 

Ai er 1 1 ng Abst r act ...Decorative surface st ructure I s f ormed by: making 
a metallic master model of the required surface \Miere a rracroscopi c 
reiief Is coniDi ned wl t h elemBnt(s) carrying a rracroscopi c reiief 
pattern In the formof halographic or diffracting structures; forming a 
pol ynpr casting of the master nDdel surface ; applying a thin conductive 
layer t o t he surface of the casting and el ect rof orni ng the polymer 
casting to produce a met al 1 1 c replica of pref. surface . Pref. an 
additional thin layer of e.g. Au I s applied to enhance the decorative 
ef f ect . . . 

...ADVANTAGE - Esp. I n mf r . of watch faces, j ewell ry, medals. Wde range of 
high quality decorated surfaces can be obtd. . 

Ti 1 1 e Terns. . . / 1 ndex Terms/ Addl 1 1 onal Wbrds: SUFFACE ; ... 

. . . M\CH0BOCPI C ; . . . 

... RELI EF ; ... 

. . . HOLOGRAM ; 

Or i gi nal Publ i cat 1 on Dat a by Aut hor 1 1 y 
Argent I na 

/\ssi gnee name & address: 
Crl gl nal Abst ract s: 

The method of producing a decorative surface structure conprlses the 
steps of making a metallic master model of the required surface where a 
rracroscopi c relief Is conbl ned vith one or more elements carrying a 
rracroscopi c relief pattern In the formof holographic or diffracting 
structures, forming a casting of the surface of the master model In a 
suitable polymeric material, applying a t hi n conducting layer to the 
surface of the casting, and then el ect rof or ni ng the polymeric casting to 
produce a metallic replica of the desired surface . I n t he decorative 
surface structure formed by the master model and casting steps described, 
the application of the thin conducting layer provides the decorative 
effect, and the casting with Its conducting layer provides the decorative 

surface structure. A t hus decorated surface , for example a watch 



face, has an i nproved quality and range of decorations as well... 
a ai ns: 

Decorative surface structure is fornBd by: making a niBt al I i c master rrodel 
of the required surface vrfiere a macroscopic relief is conlDi ned wth 
elen^nt(s) carrying a rmcroscopi c relief pattern in the f or m of 
hal ogr aphi c or di f f r act i ng st r uct ur es; f or rri ng a pol yn^r cast 1 ng of t he 
master rwde\ surface ; applying a t hi n conductive layer t o t he surface 
of the casting and el ect rof orni ng the pol yrrer casting to produce a metallic 
replica of pref. surface . Pref. an additional thin layer of e.g. Au 
is applied to enhance the decorative effect... 

. . . el nes makr oskopi schen Ftel 1 ef mist er s nit el nem oder mehreren El ement en 
nit el nem ni kr oskopi schen Ftel 1 ef mist er in Form von hoi ogr aphi schen oder 
beugenden Strukturen zusamrBngeset zt 1 st . 
Basic Derwent Wfeek: 198843 ... 
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D\/\PI Class: A89; GD6; T03; P81; P82; P83 

IVbnual Codes ( CPI / A- M) : A12-L03; CD6-D, QD6- E 

Printing separate holograms on two sides of tape... 

... hologram axes inclined to plane of object and reference bearrs, vu t h 
transparent vinyl tape 

Q-iginal Titles: 

Hor ogr aphi sches Auf zei chnungsmedi um und Verfahren zu dessen Herstellung 



...Process of producing double-sided holographic replicas 

AI er 1 1 ng Abst r act ...An information recording medi um of transparent sheet 
has separate relief patterns on 1 1 s opposite faces, at least one of these 
patterns being a hologram. Pref. one of the relief patterns conprises 
an inclined, eccentric hologram formed by an object beam and a reference 
beani \Mii ch define a plane at an inclined angle to the longitudinal 
axis of the hologram. Alternatively, each of the separate relief 
patterns conprises an inclined, eccentric hologram formed by an object 
and a relief beam def 1 ni ng a plane which is inclined relative to the 
longitudinal axis; \Mien a monochr omat I c reading beam shi nes through the 
sheet these two opposed relief patterns provide reconstructed pictures 
\Mii ch are phase- di spl aced. The sheet is pref. of a casting... 

Ti 1 1 e Terns. . . / 1 ndex Terms/ Addi 1 1 onal Wbrds: HOLOGRAM; 

Q- i gi nal Publ 1 cat 1 on Dat a by Aut hor 1 1 y 

Argent i na 

Assignee name & address: 
original Abstracts: 
A doubl e- si ded, holographic replica conprises a web of transparent, 
thermoplastic, sheet material having a separate series of 
of f - axi s- r ecorded, phase- nt)dul at ed holograms pressed into each of the 
opposite surfaces , respectively , of the web. Cppositely disposed (front 
and rear) holograrrs are such as to provide angularly displaced 
reconstructed images, respectively, when a monochromatic read- out beam 1 s 
transnitted through the web. The double- si ded holographic replica is 
made by first pressing the web and a first holographic master between a 
first pair of heated calender rollers to form one replica on one 
surface of t he web, and t hen pr essi ng t he web, \Mii 1 e t her mopi ast i cal I y 
adhered to the first master, and a second holographic master between a 
second pair of heated calender rollers to form another replica on the 
other surface of the web. The first and second masters are subsequently 
cooled and separated from the web. 
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. . . SPECI FI CATI CN an opt 1 cal dl f f r act 1 on st r uct ur e ar e sui t abl e f or exanpl e 
for increasing the level of safeguard against forgery and for 
conspicuously identifying articles of all kinds and can be used in 
part 1 cul ar in... 

...second hologram is stored in a partially metallised layer which is 
disposed thereover. The two holograrrs are arranged at a srmi I spacing 
and are visible at different viewing angles. There is no correlation of 
any kind between the two holograrra . An optical information carrier of 
that kind can be copied vu t h conventional holographic methods. 

European patent specification EP 012 375 discloses an optical 
information carrier in which three... 

... col our poi nt of vi ew. 

Br 1 1 1 sh pat ent sped f 1 cat i on GB 2 237 774 di scl oses pr oduct 1 on 
processes for hoiograns , 1 n whi ch two individual hologranB are glued 
together or 1 n whi ch a print layer is applied directly over the hologram 
. Specific optical effects wlii ch could arise out of the interplay of the 
two hoi ograms or . . . 

. . . I ai d- open appi i cat ion ( DE- CB) No. 23 50 1 09 di scl oses a f oi I ser vi ng as 



a holographic recording rredi urn ForrtBd bot fi in t lie underside and i n t lie 
top side of tfie foii are reiief patterns whi oil represent items of 
holographic information. Tfie hologranB are recorded using a speci ai 
procedure so that the hologranns v*ii ch are stored on both sides of the 
foii can be read off separateiy. Cbt i cai correiation between the 
holograms on one side and the hologrartB on the other side is prevented 
as far as possi bi e by virtue of the speci ai .. . 

...object of the present invention is to propose an opt i cai information 
carrier which has opt i cai security features that cannot be copied 
using holographic npt hods, and which can be easi i y produced in iarge 
nunt)er s. 

That object is attained on... 

...optical effects. The opt i cai i y effective structures 6, 7 can be formed 
by shaping mcroscoplc or macroscopic relief structures i n t he 
underside and top side 4 and 5 respect iveiy and/ or by appi yi ng. . . A 
nicroiens 19, 1 n t he present case a Fresnei i ens, i n t he configuration of 
a macroscopic relief structure, is formed into the surface 5 as t he 
structure 7 (Figure 1). Nine surface... 

...the reiief structures 10 is incident on the phot odet ect or s of the 

reading device. The i acquer layer 29 advantageously conprises the same 
material as the carrier foii 3 so t hat it has... 

...same refractive index as the carrier foii 3. The concealed information 
is extremely difficult to copy , even with holographic methods. 

Fi gure 12 is a vi ew \Mii ch is not to seal e of an i ndi vi dual i sabi e 
opt i cai . . . 

...In the underside 4 and the top side 5 of the carrier foil 3 ar e surface 
regions with different, rri cr oscopi cai I y fine relief structures 10 and 15 
respectively of optical gratings which can be separated by snDot h regions 
46 and 47 respectively. The cover layer 9 contains visually easily 
discernible gaps 49 \Mii ch are separated by surface portions 50 so... 

. . . SPEQ Fi GATi CN an opt i cai di f f r act i on st r uct ur e ar e sui t abi e f or exanpl e 
for increasing the level of safeguard against forgery and for 
conspicuously identifying articles of all l^i nds and can be used in 
particular in relation to security and bond documents, passes, payment 
means and si ni i ar articles to be safeguarded. 

European patent specification BP 328 086 discloses an optical 
i nf or mat I on car r I er i n whi ch a f i r st hoi ogram is st or ed in a i ayer 
whi ch is n^t al I I sed over its ent i r e surf ace , and a second hoi ogram i s 
stored in a partially metallised layer \Mii ch is disposed thereover. The 
two holograms are arranged at a small spacing and are visible at 
different viewing angles. There is no correlation of any kind between the 
two holograms . An optical information carrier of that kind can be 
copied with conventional holographic methods. 

European patent specification BP 012 375 discloses an optical 
i nf or mat I on car r I er I n whi ch t hr ee gr at i ng I ayers wi t h t hr ee col our 
conponent I n^ges are arranged in nutually directly super inposed 
relationship. The production of that information carrier is expensive as 
the three grating layers mist be arranged accurately so as to afford an 
i mage whi ch is sat i sf act or y f r om t he col our poi nt of vi ew. 

Br i t i sh pat ent speci f i cat i on GB 2 237 774 di scl oses pr oduct I on 
processes for holograms , in which two individual holograms are glued 
together or i n whi ch a print layer is applied directly over the 
hofogram . Specific optical effects which could arise out of the 
interplay of the two holograms or the hoi ogram and the print layer are 
not di scussed. 

Carman laid-open application ( DE- CB) No. 23 50 109 discloses a... 

... 1 70 832 81 speci f i es a hot - st anpi ng f oi I conpr i si ng a car r i er f oi I and a 
transfer layer detachable therefrom The transfer layer is a I ani nat e 
of at least three layers , a first layer being in direct contact to 
t he car r i er f oi I , an adhesi ve I ayer t o at t ach t he t r ansf er f ol I t o a 
substrate and end cosed between the first layer and the adhesive 
layer a diffraction layer wi t h a hoi ographi cai I y effective pattern 
is provided. The first layer is conposed of areas of a non transparent 
i nscr i babi e I acquer I ayer wi t h wi ndows f i I I ed wi t h a cl ear I acquer 
through which the hoi ographi cai I y effective pattern is visible. 
The object of the present invention is to propose an optical 



information carrier whi cfi lias opt i cai security features t fiat cannot be 
copied using holographic nBtliods, and whi cfi can be easi i y produced in 
iarge nunters. That object is attained on... 

...addition, the shaped top side of the carrier foil structures is 

partially covered by cover layers forning a top structure and the cover 

layers are arranged in a predeternined manner to store concealed 
opt 1 call y machi ne- r eadabi e 1 nf or mat 1 on. 
The 1 nvent 1 on. . . 

... opt 1 cal ef f act s. The opt i cal I y ef f ect i ve st r uct ur es 6, 7 can be f or med 
by shaping mcroscopic or nnacroscopic relief structures 1 n t he 
underside and top side 4 and 5 respectively and/ or by applying... 

... A n1 cr ol ens 19, 1 n t he pr esent case a Fr esnel I ens, 1 n t he conf 1 gur at 1 on 
of a macroscopic relief structure, is formed into the surface 5 as 
the structure 7 (Figure 1). Nine surf ace. .. t he relief structures 10 is 
incident on the phot odet ect or s of the reading device. The lacquer layer 
29 advantageously conprises the same material as the carrier foil 3 so 
t hat it has. . . 

...same refractive index as the carrier foil 3. The concealed information 
is extremely difficult to copy , even \m' t h holographic methods. 

Fi gure 12 is a vi ew \Mii ch is not to seal e of an 1 ndi vi dual 1 sabi e 
opt 1 cal . . . 

...in the underside 4 and the top side 5 of the carrier foil 3 are surface 
regions ™th different, microscopically fine relief structures 10 and 15 
respectively of optical gratings which can be separated by smooth regions 
46 and 47 respectively. The cover layer 9 contains visually easily 
discernible gaps 49 \Mii ch are separated by surface portions 50 so... 
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. . . SPEQ Fl CATI CN gr aphi c el en^nt s I i ne ar t or I mages r epr esent ed I n 

microscopic size In repeated regions of Its surface relief structure. 
The device may be used In a nunloer of different applications, and It has 
particular applicability as an ant I - forgery security device on bank 
notes, credit cards , cheques, share certificates and other si ni I ar 
docun^nt s. 

Ftecent Inproven^nts In reproduction technology have made It easier for 
a person to forge a copy of a valuable document. Various different 
types of security devices are available to protect against copying . 
Cne such type of security device Is a liologram of the type wii ch has 
been applied to VI SA( TIV) ) ) and IVbst er Car d( TIV) ) ) credit cards since 
1984. Wien viewed under appropriate I I I uni nat I on conditions (best seen 
wi t h a poi nt I i ght source such as a si ngl e I ncandescent gl obe) , 
holograrre generate an image wlil ch appears to change as the angle of 
observation changes. Wien not Illuminated, the hologram as a silver 
appearance. HoiogranB provide protection against colour photocopying 
and si ni I ar reproductive techniques because such reproductive techniques 
cannot reproduce the ability to generate images \Mil ch differ vlhen vl e\wed 
f rom dl f f er ent angi es. 

Hoi ogr arts are a menber of a class of security devices referred to 
as optically variable devices (CVDs). Ne\Aer and more secure optically 
variable devices have been developed. Including dot matrix hologram 
technology ( EPO 467 601 A2) , Kl NEGRAIVi; TiV) ) ) technology (EP1 05099, 
EP330738, EP375833) as first used on... 

...TIVP)) travellers cheques and Hungarian bank notes In 1997. 

CVDs t ypl cal I y consi st of a t hi n I ayer of a met al I I sed f ol I appi I ed 
by means of an adhesive to a substrate . Atypical CVD appears silver In 
colour, and this can adversely affect the contrast In... 

...optically variable effects produced by the CVD, wi t h a resulting 
reduction I n t he degree of security afforded. 

M3st CVDs can be si mil at ed to some extent by holographic copying 
t echni ques. Wil I e hoi ographi c copyl ng equi pment i s not as readi I y 
available as colour photocopiers, the technology is available t o t he 
determined forger. Simulations made using holographic copying 
typically do not incorporate all of the security features of original 
CVDs, and they typically have a I o\wer quality, but they are often of 
sufficient quality to ni si ead unsuspecting menters of the public. It Is 
therefore desirable for security devices copied by holographic 
techniques to be obviously different from the original. 

It I s an object of the present Invention to provide some inprovements 
In security device technology. 

According to the present Invention, there Is provided a ni orographic 
devi ce havl ng a surf ace r el I ef st r uct ur e \Mil ch has a pi ur al I t y of 
r egl ons, 

\«hereln the regions include grey scale regions... 

...too small to be separately resolvable t o t he human eye, but \Mil ch 
together generate a rracroscopl c graphic, line art or text Image \Mil ch 
can be observed by the human eye, 

each. . . 

...each structure type having diffuse scattering physical characteristics 
\Mil ch provide a particular level of diffuse scattering of incident 
1 1 ght , 

the different grey scale region structure types having, by reason of 
t hel r dl f f er I ng dl f f use scat t er I ng. . . 

...line art or text Image conposed of different ^rey scales. 

The ni orographic device has a surface relief structure \Mil ch has a 
plurality of light scattering regions, each region having a nunber of 
structures \«hl ch scatter Incident light In different directions, so 
that the region appears to an observer t o be a particular... 

... t he devi ce to si nxil at e an opt i cal I y I nvar i abi e " pr i nt ed" appear ance, 
which Is not capable of being copied by holographic techniques. 



The particular shade of brown or grey generated by a light scattering 
r egi on is... 

...the nunljer of scattering centres and feature sizes of those scattering 
centres within a given surface area. 

The particular resolution of the "printed" appearance depends upon the 
size of each scattering... 

...by 120 .(rricro).mor less. 

It is preferred that the device include both dif tractive surface 
relief structure regions and scattering regions, so that, under 
appr opr 1 at e 1 I I uni nat 1 on condi 1 1 ons, bot h opt 1 cal I y var 1 abl e. . . 

...is illunlnated by a light source and viewed by an observer, the observer 
sees in macroscopic form an image which corresponds wi t h a nicroscopic 
image represented 1 n t he surface relief structure of some or all of the 
r egi ons. 

It is preferred that the device also... 

. . . wi t h a sur f ace r egi on of appr oxi rrat el y 30 . ( rri or o) . m x 30 . ( ni cro) . m In 
a macroscopi c i mage gener at ed by I i ght i I I urri nat i ng a surf ace rel i ef 
structure into which the nicroscopic pigeon shape... 

...pigeon shape has been entossed into a large nurrter of different areas of 
the surface reiief structure corresponding with the rmcroscopi c shape 
of the pigeon, wherein each enlsossi ng represents a single pixel of the 
macroscopic image, the result after 1 I I uni nat 1 on wi I I be a macroscopic 
image of the pigeon. This is of course a special case, and the dark image 



. r egi ons ar e separ at e f r om di f f usel y scat t er i ng sur f ace r egi ons. However , 
it is possi bl e t hat a si ngl e surf ace r egi on may i ncl ude bot h di f f use 
scat t er 1 ng and di f f r act 1 ve ef f ect s. A si ngl e r egi on may be a hybr i d 
region \Mii ch includes both periodic surface structure, which has 
dif tractive effects, and graphic elements, line art or images which have 
di f f use. . . 

. synlsol s to generate an optical effect which includes both dif tractive 
and diffuse scattering conponents. 

IVI crographi c surface structure regions according t o t he invention 
have a nunter of different practical applications including the 
f ol I owi ng: 

1. 1. They can be used as an additional level security feature which 
can be checked using high speed nicroscopic machine vision systems. 

2. 2. The non-periodic structure of the ni orographic regions means that 
hoiographic or contact copying of the structures is i npossi bl e to 

achi eve. 

3. 3. Because diffusely scattering ni orographic regions are 1 npossi bl e 
to copy hoi ographi cal I y , the differences in grey scale level of the 
ni orographic grey scale elements become indistinguishable on a copied 
device and therefore any macroscopic graphic feature constructed out of 
at least two types of ni orographic regions vu I I be unobservable on the 
copi ed devi ce. 

4. 4. M orographic regions can therefore be used as a unique background 
opt 1 cal I y 1 nvar 1 abl e secur 1 1 y f eat ur e on di f f r act 1 ve 1 mages or i gi nat ed 
using electron beam I 1 t hogr aphy techniques. 

5. 5. Because individual ni orographic surface structures appear many 
hundreds or even thousands of times as a background to the di f f r act i ve. . . 



. . . CLAI IVB B1 

1 . A ni or ogr aphi c devi ce havi ng a surf ace rel i ef st r uct ur e v\*ii oh has a 
pi ural 1 t y of regi ons, 

wherein the regions include grey scale regions which... 

...too small to be separately resolvable t o t he human eye, but v\iii ch 

together generate a rmcroscopi c graphic, I 1 ne art or text image 
will ch can be observed by the numan eye, 

each. . . 

...each structure type having diffuse scattering physical characteristics 



wlii ch provide a particular level of diffuse scattering of incident 
light , 

the different grey scale region structure types having, by reason of 
their di f f er i ng di f f use scat t er i ng. . . 

...and viewed by an observer from any direction whereby the grey scale 

regions generate the macroscopic graphic, line art or text image 
corrposed of different grey scales. 

2. A m crographi c devi ce. . . 

...more graphic elements, line art or text images represented in 
nicroscopic size In Its surface relief structure. 

3. A n1 crographi c devI ce accordi ng to cl al m 2 \Mierel n each ni croscopi c 

regl on Is of . . . 

...Is illunlnated by a light source and vl e\wed by an observer, the observer 
sees In macroscopic for man Image \Mil ch corresponds wi t h a 
nicroscopic Image represented In the surface relief structure of 
some or all of the regions. 
7. A ni crographi c devI ce accordi ng to any. . . 
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. . . SPEQ Fl CATI CN wi t h r el at I vel y gr eat pr of I I e hel ght s has t he r esul t t hat 
the grating structure GS can be copied hoi ographi cal I y only vu t h 
extreme difficulty. In general only symnBtrical profile shapes. In 
particular sinusoidal shapes, can be achieved with holographic methods. 
I n t he event of I ni t at I on by means of holographic net hods, 
I nt er modul at I on effects occur, which result I n t he known special e 
patterns, as are kno\wi for exanpl e from rainbow holograrrs . The result 
of those I nt er modul at I on effects Is also that an entire range of very 
si I ght . . . 

...than ™ t h an optimised grating structure GB. 

In addition, I n t he event of attenpts at copying by means of 
holographic methods I nt er rrodul at I on terms generally occur between the 



various diffraction orders of t fie grating structures GS. 



. . St r uct ur es GB ar e pr ef er abi y ni cr oscopi cal I y f i ne r el i ef st r uct ur es 
wfii ch are forrred for exanpi e i n t fie surface of a i acquer layer and 
whi oh are cover ed wi t h a pr ot ect i ve I acquer I ayer . A pr ef er abi y 
rTBt al 11 c I ayer or ai so a di el ect r i c I ayer vm t h a high di f f r act 1 ve 
index can be enbedded between the lacquer layer and the protective 
lacquer layer , to enhance the brilliance. The di f f r act i on- ef f ect i ve 
relief structures are therefore disposed i n t he interface... 



height of about 600 r\rr\ so that, as can be seen from Figure 4, the 
' lht is di f f ract ed as uni f orni y as possi bl e i nt o t he seven 
fraction orders j=-3, -2, -1, 0, 1... 



ligl 

di f f 



. . surf ace por 1 1 on 12 cont ai ns a second gr at i ng st r uct ur e GS2 \«hi ch is ai so 
produced by the super I nposi t i on of the first grating ...in a 
predeternined diffraction angle range as an achromatic surface. In other 
words, the polychromatic light is diffracted virtually independently 
of the wavelength ( I anbda) 1 nt o a given diffraction angle range. Colour 
ef f ect s whi ch. . . 



. . . CLAI IVB wi t h 1 nci dent pol ychromat i c I 1 ght (1) t he surf ace port 1 ons (11; 
12; 22; 23; 40 t o 45) light up 1 n diffracted light (2) or 
become dark upon rotary and/ or tilting moven^nt depending on the 
direction of observation defined by the observer's eye, wherein 

at least the relief structure of the first surface portion (11; 
22; 40) is formed by a superl rrposl 1 1 on GS1 of at least a first 
gr at 1 ng G1 and a second gr at 1 ng G2, wi t h associ at ed. . . 

...where ni n denote the respective order of diffraction, 

the diffraction property of the superl nposed relief structure of 
the first surface portion (11; 22; 40) is deter nined by the sunvector 
km . . 1 I I uni nat ed wi t h 1 nci dent pol ychromat i c I i ght (1) t he surf ace 
portions (40; 41; 42; 43; 44; 45) light up 1 n diffracted light 
(2) or become dark upon rotary and/ or tilting movement depending on 
t he di r ect 1 on of . . . 

...41; 42; 43; 44; 45) have a different grating structure GB( u) formed as a 
superl rrposl 1 1 on of a first gr at 1 ng G1 wi t h an associated grating 
vector kn))(G1) being the same... 
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. . . SPEQ Fl CATI CN nar r ower sur f ace por 1 1 ons whi ch ar e ar r anged 1 n par a! I el 
side- by- side relationship, with the sariB angle of inclination 
(alpha)l)) and (alpha)2)) respectively. This organisation which replaces 
the original surface portion is a relief structure and in cr oss- sect 1 on 
1 s of a sawt oot h- shaped pr of i I e whose gr at i ng per i od and pr of i I e hei ght 
are matched to each other in such a way that the light diffracted at 
t he sawt oot h- shaped pr of 1 I e of t he r el 1 ef st r uct ur e behaves in a f 1 r st 
appr 0x1 mat 1 on si ni I ar I y. . . t o t he vi ewer as al ways r emai ni ng I 1 1 \Mii t e or 
in other words as an achromatic surface . 

The concentration of the diffracted light i nt o a closely defined angle 
range (psi) causes the... 

...large angle range. In addition the grating with such a large profile 
height cannot be copied wi t h a holographic contact copy to produce 
a surface relief as wi t h t he holographic contact copy the profile 
height of the relief, for exarrpi e resulting in photoresist, would 
typically be only about 0. 1 t o 0. 2( rru) m In addition other forms of the 
holographic copy procedure for producing a surface relief (see for 
exanpl e the description of the contact copy process and the two-step 
process in S. P. l\^Q-ew, Hologram Counterfeiting: Problems and 
Solutions, SPI E vol . 1210 Cpt leal Security and Ant 1 count erf el 1 1 ng 
Systems 1990) also involve losing the pronounced asymmetry of the grating 
st ruct ure, whi ch. . . 

...in greater detail hereinafter with reference to the drawng in \Mii ch: 
Figure 3 shows a surface pattern. 

Figure 4 shows three representations of graphic configuration. 
Figure 5 shows the surface pattern in the form of a conposite larrinate 
wth surface portions having a grating structure of a sawt oot h- shaped 
prof i I e shape. 

Figure 6 shows det al I s. . . 155/ 1 . 5 = 0. 1 (nii)mif the gratings are covered 
with the lacquer layer 16 (Figure 5) wi t h a refractive index n = 1.5. 
The two grating structures are arranged 1 n t he surface portions 3 
(Figure 3) which belong to the representation 6. I n t he case of 
holographic copying processes at least the diffraction angles (theta) 
of the two grating structures change in different... 
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. . SPEQ Fl CATI CN B1 

The invention relates to authenticated items such as security 
documents, for exanpl e banknotes, and to security devices for fixing 
to articles to provide authentication and protection against fraudulent 
reproduction of the article. 

Cpt i cal I y var 1 abl e devi ces such as hoi ograrrs and di f f r act 1 on 
patterns are used widely on financial transaction cards and the like 
for authentication purposes and protection against fraudulent 
reproduction. Banknotes bearing single holographic images have been 
issued by a f ew countries including Australia and Austria. The use of 
such devices on substrates such as banknotes which flex during 
handling has been relatively limited, however. This I 1 mi t at 1 on 1 s. . . 

..a nunlser of reasons and includes the aesthetic requirement for flatness 
required for vi ew ng a hologram of aconplete object, \Mii ch is 
generally difficult to achieve vu t h a flexible substrate such as a 
banknote which is regularly crunped in use. 

A f urt her I 1 ni t at 1 on ar 1 ses f r om t he uneven, f 1 br ous st ruct ur e of 
paper substrates vJnich causes ni nut e local contouring effects to be 
inparted to hot st anped hoi ogr arts . 

VOO/ 07133 published on the 28th June 1990 describes the crinkling 
problems \Mii ch are encountered... 

..is created to overcome the problem 

US- A- 45681 41 also addresses the problems of providing security 
devices on documents and in particular the problems arising from the 
crunpling of such document s. .. Q her diffraction effects make use of 
diffraction gratings vu t h irregular line spaci ngs to achieve object 
holograrrs and conputer generated diffracting patterns; while further 
diffraction effects include dif tractive mosaics of conpl ement ar y areas 

. . of di f f r act i ve gr at 1 ngs. 

The syntoi gener at 1 ng el ement if di f f r act 1 ve wi I I nor mal I y be an 
optically diffracting surface relief pattern replicated into a 
material such as a transparent polynBric conposition with such a 
transmission hologram made viewable in reflection by the provision of 
a reflective layer such as a conpl et e layer of conforming metal 
which provides nirror reflectivity and opacity. The dif tractive 
structure n^y also be rendered partially transparent so that for 
exanpl e any underlying security printing can be observed, by treating 
the relief patterned surface ™th a very thin (e.g. a quarter wliite 
light wavelength) thickness of metal, providing... 

..interfering structures such as mil 1 1 I ayer interference coatings of for 
exanpl e the dielectric type (having alternating layers of materials 
exhi bi 1 1 ng I ow and hi gh r ef r act 1 ve 1 ndi ces) and t he met al - di el ect r 1 c 
t ype ( havi ng a. . . 



..off axis laser interference recording so that diffracting graphical 
patterns can be formed or object holograms can be eventually 



reconstructed. After holographic origination is conpieted on t lie 
opt i cai Pencil t hie pilot or esist surface is t iien devei oped to provide a 
surface reiief pattern whi cii is generaiiy replicated by 
ei ect rof orni ng a ni cl<ei pi at e on t hie phiotoresist surface . Thii s ni ci^ei 
replica can then be used directly or more comroni y indirectly to 
produce further generations of replicas \Mii ch are used to 1 rrpart the 
three di nsnsi onai diffracting surface into the polymeric layer . The 
layer mist then be treated, eg metaiiised, although thinly rretaiiised 
plastic may itself be enlsossed. Alternatively diffracting surface 
replication may be achieved by radiation curing of monomers with 
subsequent npt al I i sat i on. Enbossed thermoplastic films may be coated 
with heat act i vat abi e adhesi ves and applied to the substrate under 
pressure optionally wi t h a graphically outlined bi ocl^i ng dye so as to 
achi eve t r ansf er of . . . Usi ng pi ai n di f f r act i on gr at i ngs t he r ai nbow col our 
variation of the syrrbol s which occurs as the angle of Inclination is 
changed may be repeated as higher orders of light diffraction occur. 

Figure 18 illustrates the relationship between the viewing angle of 
Inclination and the angle of rotation for two, superposed synbol s. 
Fi gure 18 111 ust rat es t he banknot e 1 and a pal r ... or pressure sensi t i ve 
adhesive and the finished security device can then be applied to a 
substrate by hot stanping using, for example, shaped blocking dies. As 
explained above, there is little damage to the embossing or 
n^t ai I i sat i on during the hot stanping process providing the substrate 
presents a suitable receiving surface . For exanpi e, intaglio printed 
banknotes have been found to be sufficiently conpact ed to receive 
security devices using a hot stanping technique but in addition or 
alternatively the substrate could be varnished. In the preferred 
examples, a hot stanping foil is provided carrying a mil t i pi i ci t y of 
symbols which are then hot blocked on to the surface to be secured . 
The hot stamping foil may enpl oy sets of synbol s which have to be 
appi i ed in r egi st er ™ t h a f eat ur e on the subst r at e . AI t er nat i vel y a 
so-called generic pattern of closely repeating images which have not be 
posi 1 1 oned. . . 

...devices be in the f or m of hot stanping foils as described above but in 
addition hoi ogr aphi cal I y treated transfer foils, tapes vu t h adhesive 
backing such as transferred pressure sensitive adhesive backing, threads 
and ribbons (such as security document e.g. "windowed" bank note 
threads) and tapes of label stock in \Mii ch the... 

...to be flattened out carefully prior to viewing. 

I n t he case of enbodiments \Mii ch include hoi ogr arts eg. of objects, 
the hoi ogr arts should reconstruct in white light. Such \Miite light 
viewable holograms, sometimBS called r ai nbow hoi ogr ams, are... 



. . . CLAI l\/B of t he symbol s present a t hr ee- di mensi onal object (40) i n t he 
f or m of an obj ect hoi ogr am . 

21. An authenticated 1 1 em accor di ng to any of the preceding claims, 
v\lierein the 1 1 em conpr 1 ses a security document. 

22. An 1 t em accordi ng to claim21, \Mierein the security document is a 
banknot e. 

23. A security device for mounting to an article to be authenticated, 
the device conpr 1 sing an authenticated item.. 

... conpr i ses heat or pressure sensitive adhesive to enable the device to 
be fixed to a surface of the article. 
25. A devi ce accor di ng to ci ai m 23 or ci ai m 24, wlier ei n t he. . . 
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Reflection type diffuse hologram hologram for reflection hoi ogr am col or 
filters, etc., and reflection type display device using such holograns 

Diffuses Ref I ekt I onshol ogr amri Hologramm fur hoi ogr aphi sches 
Ref I ekt I ons- Far bf I 1 1 er , usw. und Ref I ekt I onsanzel gevorri cht ung unt er 
Verwendung el nes sol chen Hoi og 

HologranriB diffus de reflexion, hologramme pour f litre colore hoi ogr aphi que 
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. . . SPEQ Fl CATI CN be possi bl e. 

As can be seen from the foregoing explanations, the aforesaid 
reflection type diffuse hologram of the present invention is fabricated 
by the Incidence of diffuse light diffusing within the desired angle 
range and parallel light on both sides of a volume hoi ogr am - r ecor dl ng 
photosensitive material \Mierel n they Interfere. It Is thus possible to 
prevent light from a and making bright displays and Indications possible. 
Since the diffusing plate Is a volume hologram. It Is further possible 
to achieve easy fabrication of diffusing plates having given 
characteristics by replication . 

Reference vu I I then be made to a specific exanpl e of a reflection type 
of dl rect -vl ew col or display device making use of the hologram color 
filter according t o t he present invention. 

Figure 8 Is a sectional schematic of one enlsodi ment of a reflection 
type of di rect -vi ew col or display device constructed using a hologram 
color filter, for Instance, one sho\Mi In Figure 28. As illustrated, a 
hoi ogr am col or f i I t er 55 Is spaced away f rom a si de of a t r ansnl ssl on 
t ype spat i al I I ght . . . 

. . . r ef I ect I on t ype hoi ogr am 30 \Mil ch wi I I be descr i bed at gr eat I engt h, 
wi t h a I I ght - absor bi ng layer 35 nxjunted on the back side of the 
hoi ogr am 30. A bl ack mat r I x 54 i s. . . gr at 1 ng spaci ng, but differ I n t er ms 
of the inclination of grating surface (fringe surface). The angle of 
inclination , and the direction of grating surface can be freely 
selected. Incident light Is diffracted by the Bragg grating 103 In a 
dl r ect I on In whi ch t he angi e of I ncl dence, and. . . r ef er ence wi I I be made 
to how to record the Bragg grating 103 having varying grating surface 
spacing, and inclination for each pixel 102, I.e., how to fabricate the 
hoi ogram - r ecorded medl um of the present Invention. Broadly speaking, 
this Is achieved by four methods, the first one wlierein the medl um I s 
fabricated from a conput er - gener at ed hologram (CGH) by replication , 
the second \Miereln the medl um I s fabricated by use of a mask ...the 
Bragg grating while two coherent light bearrs are moved relatively with 
respect to a hoi ogram - r ecor dl ng medium 

Several approaches may be envisaged t o t he CGH replication method. A 
CGH of t he r el I ef t ype Is In Itself f abr I cat ed by usi ng a conput er . . . 

. . . al one I n a gl ven dl r ect I on, and dr awl ng t he I nt er f er ence f r I nges on a 



glass or other substrate wi t h an electron beam resist coated thereon by 
use of an electron beani for instance... 



...reflection or transnission type, too, may be fabricated. 

According to the first approach, a vol uniB hologram photosensitive 
material 107 such as a photopolynBr is stacked on a reflection type CXjH 
106. . . 
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hal f - ni r r or 
reaching the eye 153 of the 
ver. So, the observer vi e\ws the external field... 



..the di spl ay i mage over I appi ng t her eon. 

Further, an optical el en^nt can be used i n t he reflecting surface of 
the prism This is exenpl i f i ed as disclosed in, for exanpl e, Japanese 
Lai d- Cpen Pat ent . . . 

..a head receives the light from a seni conduct or laser, then reflects it 
from the Fresnel surface or hologram surface to for man image on a 
disk, and then conducts the reflected light from the... 

..for the reflecting nirrors becomes very conpl 1 cat ed in structure. It is 
also very difficult to secure the acceptable mount tolerance. 

It should be also noted that the prior-kno\Mi reflecting type... 
conditions are satisfied: (For mil a omitted) ( Fornxil a onitted) 
(For mil a onitted) (For mil a onitted) \Miere (theta) is an angle of 
Inclination of the first curved reflecting surface vu t h respect to the 
reference axis and d is the distance between the center of the stop 
and the first curved reflecting surface as n^asured along the 
ref erence axi s; 

All design par arret ers are so det er rri ned t hat . . . condi 1 1 ons are 
sat 1 sf 1 ed: ( For mil a orri 1 1 ed) ( For mil a oni 1 1 ed) ( For mil a onl 1 1 ed) 
(For mil a onitted) where (theta) is an angle of Inclination of the 
f 1 r St curved r ef I ect i ng surf ace wi t h r espect to t he r ef er ence axi s and 
d is the distance between the center of the stop and the first curved 
reflecting surface as measured along the reference axis; 

All design parameters are so determined that... 

. . condi 1 1 ons ar e sat 1 sf 1 ed: ( For mil a oni 1 1 ed) ( For mil a orni 1 1 ed) 

(For mil a onitted) (For mil a onitted) where (theta) is an angle of 

Inclination of the first curved reflecting surface wth respect to the 

reference axis and d is the distance between the center of the stop 
and the first curved reflecting surface as measured along the 
ref erence axi s; 

All design parameters are so determined that... 

. . SPEQ Fl GATI CN a pr 1 sm Pb, t hen penet r at es t he par abol oi dal hal f - mi r r or 
152 and then exits fromthe surface 157, reaching the eye 153 of the 
observer. So, the observer views the external field... 

..the display image overlapping thereon. 

Further, an optical element can be used in the reflecting surface of 
the prism This is exenpl 1 f 1 ed as disclosed in, for example, Japanese 
Lai d- Cpen Pat ent . . . 

..a head receives t he I 1 ght from a serri conduct or laser, then reflects it 
fromthe Fresnel surface or hologram surface to for man image on a 
disk, and then conducts the reflected light fromthe... 

..for the reflecting nirrors becomes very conpl 1 cat ed in structure. It is 
also very difficult to secure the acceptable mount tolerance. 

It should be also noted that the prior -known reflecting type. ..and t, 
wher el n, put 1 1 ng and def 1 ni ng the f oi I owi ng condi 1 1 ons ar e sat 1 sf 1 ed: 
where (theta) is an angle of Inclination of the first curved 
reflecting surface wth respect to the reference axis and d is the 
distance between the center of the stop and the first curved 
reflecting surface as measured along the reference axis; 

Al I desi gn par amet ers ar e so det er ni ned t hat . . . and t , wher ei n, put 1 1 ng 
and defining the followng conditions are satisfied: wliere (theta) is an 
angle of Inclination of the first curved reflecting surface v« t h 
respect t o t he reference axis and d is the distance between the center 
of the stop and the first curved reflecting surface as measured along 
t he ref erence axi s; 

All design paran^ters are so det er ni ned that... 

. . and t , wher ei n, put t i ng and def i ni ng the f oi I owi ng condi 1 1 ons ar e 
satisfied: where (theta) is an angle of Inclination of the first 
curved reflecting surface with respect to the reference axis and d is the 
distance between the center of the stop and the first curved 
reflecting surface as measured along the reference axis; 
All design parameters are so determined that... 

. . CLAI N/B condi t i ons ar e sat 1 sf i ed: ( For mil a orni 1 1 ed) ( For nxii a oni 1 1 ed) 
(For mil a onitted) (For mil a onitted) where (theta) is an angle of 
Inclination of said first curved ref I ect i ng surf ace wi t h respect to 



the reference axis and d is tine distance between t tie center of 
said stop and said first curved reflecting surface as measured 
along the reference axis. 

6. An optical syst em of reflecting t ype. . . condi t i ons are satisfied: 
( For mil a oni 1 1 ed) ( Fornxil a onl 1 1 ed) ( Fornxil a onl 1 1 ed) ( Fornxil a 
onitted) where (theta) is an angle of inclination of said first 
curved reflecting surface with respect t o t he reference axis and d 
1 s t he distance between the center of said stop and said first 
curved reflecting surface as measured along the reference axis. 

26. An optical syst em of reflecting type... 

. . . condi t i ons ar e sat 1 sf i ed: ( For mil a oni 1 1 ed) ( For mil a oni 1 1 ed) 

(For mil a onitted) (For mil a onitted) where (theta) is an angle of 

inclination of said first curved ref I ect i ng surf ace wi t h respect to 

the reference axis and d is the distance between the center of 

said stop and said first curved reflecting surface as measured 
along the reference axis. 
38. An optical syst em of reflecting type... 

. . . CLAI IVB t , and wher el n, put t i ng and def i ni ng the foil owi ng condi 1 1 ons ar e 
satisfied: where (theta) is an angle of inclination of said first 
curved reflecting surface vu t h respect to the reference axis and d is 
the distance between the center of said stop (R1) and said first 
curved reflecting surface as measured along the reference axis. 
6. An optical syst em of reflecting type... 
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...ABSTRACT the Increase and change of the diameter of a scanning beami 
uneven rotation of a hologram rotating body, the positional changes In 
the directions of main and subscanni ngs by the mode... 

...a seni - conduct or laser, and the deterioration of the par al I el I sm of the 
base of the hologram rotating body, etc., which mar the resolution and 
I npede the cost reduction of a hologram scanner. The apparatus uses 
only the hoi ogr arts that are duplicated In large quantities, vu t hout 
using auxiliary optical systems such as optical lenses and mirrors with 

..lengths, the weighting being conducted for each of scanning points on 
the entire 1 mage- f or mi ng surface (4). Cne of the two optical path 
, — .L. : - -« - 11 gi^j beam on t he. . . 

. . . SPEQ Fl CATI CN be I arge. Thi s enl arges t he anal e 1 nci dent on t he f 1 xed 
hoi ogr am pi at e 20, causing the diffracted fight to bend too nuch 
toward the center given the same spatial frequency, with the result 
that the linearity exhibits a degradation, as... 

26/3,K/21 (Item21 f romfl le: 348) 

Dl ALCG( R) Fl I e 348: EUROPEAN PATENTTS 

(c) 2008 European Patent Of ice. All rts. reserv. 

00320603 

Hoi ographi c def I ect I on devi ce 

Hoi ographi sche Abl enkungsvorri cht ung 

Dl sposi 1 1 f de def I exi on hoi ographi que 

PATEIvn" ASSI GNEE: 

FUUI TSU LI l\/l TED, (211460), 1015, Kani kodanaka, Nakahara-ku, Kawasaki - shi , 
Kanagawa 211, (JP), (applicant desi gnat ed st at es: DE; ES; FR; GB) 
I NVEMTCR: 

I nagaki , Takef uni , 1341-75, Cteni 1 Asao-ku, Kawasaki -shi Kanagawa 215, 
(JP) 

Yan^gi shi , Funi o, 5-541, 40-1, Qra. Ebi na-shi Kanagawa 243- 04, (JP) 
I keda, Hi royuki , 1-7, Mjgita-cho Naka-ku, Yokohama- shi Kanagawa 231, (JP) 
Hasegavra, Shin-ya, Fukuj u- kopo 202 1-16-15, Har arrachi da, IVbchi da- shi 
Tokyo 194, (JP) 
LEGOa. REPRESENTATI VE: 

Jol y, Jean- Jacques et al (39741), Cabinet Beau de Lomeni e 158, rue de 
I ' Uni versi te, F- 75340 Paris Cedex 07, ( FR) 
PATENT (CC, No, Kind, Date): EP 277883 A2 88081 0 ( Basi c) 
EP 277883 A3 910102 
EP 277883 B1 960424 
APPLI CATI CN ( CC, No, Dat e) : EP 88400248 880202; 
PRCRITY(CC, No, Date): J P 8721892 870203; JP 87287561 871116 



DESI GNATED STATES: DE; ES; FR; GB 

I NTTERNATI CNAL PATENTT CLASS ( V7) : HOI S- 003/ 101; 

ABSTRACT WORD COJvn": 51 



Available Text Language Update W)rd Oaunt 

CLAI ^/B A (English) EPABF1 1151 

CLAI ^/B B (English) EPAB96 1376 

CLAI ^/B B (C^rrran) EPAB96 1336 

CLAI ^/B B (French) EPAB96 1571 

SPEC A (English) EPABF1 6893 

SPEC B ( Engl i sh) EPAB96 6842 
Total word count - docun^nt A 8044 
Total word count - docun^nt B 11125 
Total word count - documents A + B 19169 

. . . SPEQ Fl CATI CN 71 a Is dl f f r act ed by t he hoi ogr am 1 50 t owar d t he 

r ef I ect I ng sur f ace 72 \Mil ch r ef I ect s t he diffracted light dowiward at 
an angi e det er ni ned by t he i ncl i nat i on angi e ( DELTA) o of t he 
reflecting surface 72, so t hat t he I I ght i s f I nal I y eni 1 1 ed f r om . . 
Application Serial No. 467.773. 

Figure 28 shows an exanpl e of how t o produce a hologram used i n t he 
present invention, 1 n \Mii ch a master hologram ™th 2740/ mr( sup 2) of 
equi-pitch gratings is first formed by interference exposure... 

...of coherent light ( pi ane waves at 41. 9( degree) and - 41 . 9( degr ee) ) . Then, 
a copy hologram plate 201 ™th a photosensitive layer on \Mii ch a 
copy hologram is to be formed is located bel ow t he master hologram 
200 through an index rratching liquid (e.g. xylene or ethyl alcohol, etc.) 
203. Wien the rrast er hologram is copied on the photosensitive layer 
of the copy hologram plate to form a copy hologram, the copying 

light 207 is incident upon the master hologram 200 at different 
incident angles (theta)( sub(c )) (x), which are properly selected to be 
opt i ntini depending on the position x of the master hologram 200. Such 
light having different incident angles can be easily created, for 
exanpl e, by a. . . 



SPEQ Fl CATI CN 71a Is diffracted by the hologram 150 toward the 
r ef I ect 1 ng surf ace 72 \Mii ch r ef I ect s t he di f f r act ed 11 ght downwar d 
at an angle determined by the inclination angle ( DELTA) (o slash) 
of the reflecting surface 72, so that the light is finally eni t ted. 



Application Serial No. 467.773. 

Figure 28 shows an exanpl e of how t o produce a hologram used 1 n t he 
present invention, 1 n \Mii ch a master hologram with 2740/ nTr( sup 2) of 
equi-pitch gratings is first formed by interference exposure.. 



...of coherent light (plane waves at 41. 9( degree) and - 41 . 9( degr ee) ) . 
Then, a copy hologram plate 201 wi t h a photosensitive layer on v\*ii ch 
a copy hologram is to be formed is located bel ow t he master 
hologram 200 through an index matching liquid (e.g. xylene or ethyl 
alcohol, etc.) 203. Wien the master hologram is copied on the 
photosensitive layer of the copy hologram plate to form a copy 

hologram, the copying light 207 is incident upon the master 
hologram 200 at different incident angles (theta)( sub(c)) (x), \Mii ch 
are properly selected to be opt i num depending on the position x of the 
master hologram 200. Such light having different incident angles can 
be easily created, for exanpl e, by a... 
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. . . ABSTRACT Al 

The iTEt hod of producing a decorative surface structure conprises the 
steps of making a met al I 1 c master nudei of the required surface \Miere a 

imcroscopic relief is contained with one or nDre eleoBnts carrying a 
nacroscopic relief pattern In the form of holographic or diffracting 
structures, forming a casting of the surface of the n^st er model in a 
suitable polymeric material, applying a thin conducting layer t o t he 
surface of the casting, and then el ect rof orni ng the polymer ic casting to 
produce a metallic replica of the desired surface . 

I n t he decorative surface structure formed by the master model and 
casting steps described, the application of the thin conducting layer 
provides the decorative effect, and the casting ™th its conducting 
layer provides the decorative surface structure. 

A thus decorated surface , for exanpl e a watch face, has an 1 nproved 
qual 1 t y and r ange of decor at 1 ons as wel I . . . 

. . . SPECI Fl CATI CN machl ni ng to achi eve a decor at 1 ve or ut 1 I 1 1 ar 1 an ef f ect . 
As an exanpl e of such an enhanced surface we here consider a watch 
f ace. 

It is known that watch faces can be produced by traditional methods of 
printing and engraving onto plane surfaces . It 1 s al so known that 
enhancement of such a product can be obtained by the... 

...process whereby a master nndel of the watch face is made - comronl y in 
metal -, plastic copies of this master are produced by a process such 
as casting, and subsequent el ect rof or med metal copies are made from the 
plastic intermediate. This el ect rof or ni ng process allows considerable 
product enhancement because relief... 

...for exanpl e raised numerals) can be incorporated into the master model, 
and are thus also copied onto the subsequent el ect reform 

It 1 s al so kno\Mi that decorative effect and surface enhancement can 
be achieved by means of certain types of hologram and dif tractive 
pattern. The so-called enbossed hologram, and a mil t i pi i ci t y of 
decor at 1 ve di f f r act 1 on f oi I s use t he pr esence of a ni cr o- r el 1 ef st r uct ur e 
on a surface to create a surface enhancensnt which is based on 
optical diffraction and not on the properties of coloured inks, pigments 
etc. Such enbossed surfaces may be further enhanced by the application 
of a t hi n metal layer (for exanpl e vacuum coated aluminium). Products 
such as the enbossed hologram and di f f r act 1 on f oi I are available in 
todays marketplace in the formof t hi n pi ast 1 c f oi I s. . . 

...have been enbossed using a suitably made enbossi ng master carrying the 
dif tractive information as a surface relief structure. 

It 1 s t he object of the present invention to improve the quality and 
the range of the decoration of surfaces . 



This object is attained, according to t tie invention, by conti ni ng t tie 
ei ect rof orni ng process used to... 

...watch face as described above, ™th the presence over ail or part of the 
required surface of holographic or dif tractive patterns in the form of 
nicro relief structures. 

A n^t hod wi I I be descri bed bel ow by way of an exanpl e for produci ng 
decorated surfaces . 

First, a holographic or diffractive relief pattern is formed in a metal 
surface whereby this step may itself involve producing an el ect r of or med 
copy of a holographic or diffractive relief pattern recorded using 
laser technology on a photosensitive surface . 

All or parts of this metal relief pattern are then incorporated into a 
master model of t he f 1 nal I y r equi r ed wat ch f ace. In general, this master 
nx)del will also include non- holographic or non-di f f ract 1 ve areas and 
elenBnts to provide macroscopic relief effects and surface texturing, 
and utilitarian features such as apertures for the date \Mieel and driving 
axles for the hands. Several different holographic or diffractive 
elenpnts may be incorporated into different areas of the same watch face. 

Castings in a polymer system are produced of the master model surface 

These castings are coated with a suitable electrically conducting 
I ayer , pr ef er ent 1 al I y I ess t han 1 00 nni and t hen in a sui t abl e hoi der , 
are el ect rof or med to provide replicas of the original master model 
surface . It is convenient and econoni c to use copper as the 
el ect r of orni ng met al . 

The el ect r of or med watch faces are then finished by applying a further 
decorative layer to the replica surface , for exanpl e of gol d 1 n a 
thin layer of less than 100 nm and various metal finishing operations 
such as stanpi ng to the... 

. . . of t he desi red f 1 nal surf ace. A sui t abl e decor at 1 ve f 1 ni sh can t hen be 
applied t o t he surface of the polymer casting, for exanpl e a vacuum 
evaporated gold layer , and final operations such as st anpi ng to size or 
trimring can be performed. Again, a... 

. . . t hi s 1 nvent 1 on. 

The 1 nvent 1 on descr 1 bed her e 1 s not I 1 n1 1 ed t o wat ch f aces, but 
includes net al surfaces \Miere an enhancement is required. As an 
additional feature the technology described here provides a security 
feature which can protect the surface of an object into which such a 
surface is Intimately conbi ned, against sinulation by conventional 
printing or engraving methods. 

The technology can be... 

. . . j ewel r y to pr ovi de pr oduct enhancement , t o medal s and col n- 1 1 ke it ems 
where the inclusion of holographic or diffractive surface elements 
can provide both enhancement and proof of authenticity, and to general 
met al obj ect s \Mii ch. . . 

...be produced using an el ect rof or n1 ng technique and \Mii ch can be enhanced 
by the inclusion of holographic and diffractive effects. 



. . . CLAI N/B B1 

1. A met hod for f or n1 ng decorative surface structure by making a 
metallic master model of the required surface v\^ere a macroscopic 
rel 1 ef . . . 

. . . conbi ned wi t h one or mor e el ement s car r yi ng a macr oscopi c r el 1 ef pat t er n 
in the f or m of holographic or diffracting structures, formng a 
casting of the surface of the master model in a... 

...the surface of the casting, and then el ect rof or n1 ng the polyn^rlc 
casting to produce a metallic replica of the desired surface. 

2. The met hod of cl al m 1 t o whi ch an addi 1 1 onal thin... 

. . . model and cast 1 ng st eps descr 1 bed in cl al m 1 wher e t he appi 1 cat 1 on of 
the thin conducting layer provides the decorative effect, and the 
casting wth its conducting layer provides the decorative surface 
st ructure. 



4. The rret al I i c master rrodel of the required decorative surface 

St r uct ur 8 made accor di ng t o cl ai m 1 or 2 wher e t he maor oscopi c r el i ef 
regions have been forriBd by conventional machining operations, and 
the holographic or diffracting elenBnts are themselves in the form 
of an el ect rof or nBd replica of an optically recorded holographic 
or dif tractive microscopic relief structure recorded using the 
interference between coherent wave-fronts on a suitable 
photosensitive recording medium 

5. A decor at i ve surf ace st r uct ur e accor di ng to cl ai m 3 in t he f or m 
of a wat ch f ace. 

6. A decorative surface structure according t o cl ai m 3 which 
provides the decorative part of a piece of jewelry... 

. . . St r uct ur e accor di ng t o cl ai m 3 i n t he f or m of a medal I 1 on or col n. 

8. The surface structure made according to claim 1 or 2 where the 
rol e of the holographic or dif tractive elements incorporated into 
the surfcace is to provide a security feature to guard against the 
si mil at 1 on of a si mi I ar surf ace by convent 1 onal pr 1 nt 1 ng or non- 
hoi ographic or non- di f f r act 1 ve finishing methods. 
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. . . SPEQ FI CATI CN mar k ( * ) . I n t hi s case, t he f abr 1 cat 1 ng wavel engt h 1 s 
( I anbda) ( sub 1) (488 nni Ar laser), and the parameters of concave 
lens 9 are; lens thickness DO = 20.99 rrrri refractive index 1.552 
(wavelength 488 nn^ , curvature R(sub 2) = 65 rnri incident position 
y(sub 2) =16.71 mri distance from an incident focus to an optical axis 
y(sub 3) = 28.06 mri incident focal length f(sub 2) = 112.3 mrri 
inclination angle a = 17. 7( degree) , distance from the concave lens 9 



to a hoi ogr am phot osensi t i ve sur f ace. . . par amet er s are set as follows: a = 

10 mn a( sub(y)) = 50.82 rrrri an inclination angle (theta) = 

17. 03( degree) , and an outgoing angle of the diffracted wave 126 of the... 

...is to prevent the scanning characteristics f rom det er i or at 1 ng due to a 
variation of the wavelength of the seni conduct or laser. 
(Concrete Design Paramaters of Ertbodl msnt of Invention (Fig. 8)) 

The design parameters of the aberration correcting holographic lens 
112 in the laser beam scanner will be described... 

...and the reference wave 116 are the Ar laser beams of wavelength 
( I ant)da) ( sub 1) = 488 nm . For the concave lens 111, a material is 
BK7, a refractive index at wavelength ( I aniDda) ( sub 1) being N= 1.522, a 
cent er t hi cl<ness bei ng D = 20. 99 mn a curvat ure bei ng R = 65 nrn an 
i ncl i nat i on angi e wi t h r espect t o t he hoi ogr am subst r at e 12 bei ng a = 
1 6. 95( degr ee) , ( I i t er s) ( sub 2. . . t o a mot or ( not shown) . A pi ur a! i t y of 
hoi ogr am f acet s is forned on an upper surface of the holographic disc 
802. Ten facets are formed in this particular enlsodi ment . 805 designates 



...in cooper at 1 on ™ t h a n1 r r or 806. A seni conduct or I aser devi ce 807 1 s 
attached to a support block 815. A laser beam from the seni conduct or 
I aser devi ce 807 1 s, as shovwi by. . . 

...disc 802. The laser beam i s diffracted by each facet 804 of the 

holographic disc 802 , and then reflected by a nirror 810 to forma 
scanning beam whi ch irradiates a phot oconduct or drum 811. 

The attaching portion of the aberration correction holographic lens 
809 is explosively illustrated in Fig. 41 . The seni conduct or laser 
device 807 is secured to an L- shaped attachment piece 812 by screws. 
801 designates lead terninal pins of the seni conduct or laser device. The 

attachment piece 812 is installed in a groove 816 of an L-shaped 
holder 814. An opening 820 is formed 1 n t he holder 814. A hologram 
plate 817 on \Mii ch the aberration correction holographic lens is 
fabricated is installed and secured vuthin the opening 820 by screws 
t hrough a f rame 819. 

The seni conduct or laser device attachment piece 812 is secured to the 
holder 814 ™th the use of screws through elongated slots 813. Therefore, 
the distance between the seni conduct or laser device 807 and the 
aberration correction holographic lens 809 is adjustable by loosening 
t he screws. 

Although a hologram vu t h no aberration can be obtained theoretically 
according to the above method, there is a... 
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0( 1 ) and 1 s scat t er ed 1 nt o a beam di st r i but 1 on 28. The beam 
distribution maxi num 1 s inclined at an angi e 6(r) relative to surface 
normal n of diffuser 22 and is equal to angle 0(1). 

2. No scattering outside of the specified beam di st r 1 but 1 on. No incident 
i i ght would be scattered outside of the specified beam di st r 1 but 1 on 

r anges. 

3. Uni f or m beam di st r 1 but 1 on. The incident i i ght would be unifornly 
scattered vuthin the specified beam di st r 1 but 1 on. 

4. No backseat ter. If the diffuser transnits rather than r ef I ect s. . . of 
Lunger shausen et ai . 

Kinoform diff users for achromatic light applications of a type known as 
" surface -relief holographic diff users" are conrrer oi al I y available. 
For exanpl e, Physical Cpt i cs Corporation (Torrance, CA) manufactures a 
ser 1 es of . . . 

...exposing the photosensitive plate to a nultiplicity of uncor related 
laser speckle patterns. 

A di sadvant age of surface -relief hoiographic diff users is that their 
surface relief height distributions are (within the I 1 ni t s of kno\Mi 
photographic recording 
6 

techniques and replication technologies) directly proportional to the 
intensity distributions of the recorded laser speckle patterns. As shown 
... col or spect r um t hat 1 s vi si bl e on t he wal I s, f I oor , and eel I 1 ng of the 
room 

MjI 1 1 - layer volume hoi ogr arts have been used as a replacement for 
diffraction gratings in an attenpt to I 1 ni t the... 

... f rom spect ral dispersion under achromatic 1 I I uni nat 1 on. Kinoforrn 
diff users made in accordance vu t h the invention enbody surface relief 
patterns that produce specific beam di st r 1 but 1 ons. 

These patterns are enbodi ed in physical ki nof or m di f f users using knovm 
photographic techniques and replication technologies. The invention 
enables physically realizable specific beam di st r 1 but 1 ons other than beam 
di st r 1 but 1 ons char act er 1 zed by. . . 
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Det ai I ed Descr i pt i on 
. . . 9042. 

A met fiod is shown and described fiere for producing a core ™ t fi an exact 

relief -related pattern on its surface, a non- el ect r i cal plated coating 
of a first layer on the surface of the core , and dipping the plated 
core in an electro- bath prior to oxidation of the non- el ect r i cal plating 
coating is under t aken. . . 2) , including fine hard ceramic particles of Si Q 
TIC, TIN, etc, is formed on the surface of the master pattern (1). 

A shel I (3) consisting of nickel i s al so f or med. 

The. . . 

... a sped f i c size and i nser t ed in the concave par t of the moul d ( 4) . 

A pi at ed i aver i s t hus f or med ™ t h a har d and uni f or m surf ace , i n 
\«hi ch 

the ceramic part i cl e- shaped material is uniforrrly distributed and 
f aci I i t at es r el ease of t he. . . 

. . . 400 672- A2. 

A technique is sho\Mi and described here for producing a mould enabling 
repiication of a large nunioer of plastic conponents. 

The mould displays a hoiogram or other ni crost r uct ur e to be transferred 
to the outside of a moulded article or component... 



Prior to this deposition the hologram or other rri crost ructure shall be 
forrTBd on the surface areas of the nx)del by means of known technology. 

D4) Patent Abstracts of Japan, abstract... 

. . a 

mould (1) and a glass lens (5), the plastic hardening so that a plastic 
layer (4) is formed on the lens (5), wi t h an intermediately oriented 
carbon f i I m (2) . 
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the collage, the construction, the Drawing in Space, welded sculpture, 
the assenbl age, the photograph, the hologram, illunlnated 
transparencies (like works of Light Box Art), Light Art, Light and 
Perceptual Art, Shaped. .. I east about 85% Said image support stabilizers 
are made to bond to at least one superl rrposl 1 1 on , e.g., a paint and/ or 
ink. However, image supports made of greater than about... 
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Det ai i ed Descr i pt i on 

iVASTER HaOGRAM AND iVI CRCPATTERN REPLI CATI CN iVETHOD 

Bacl^ground of t fie invention 

Tiii s invention reiates to i i gfit sensitive 

materiais used to record... 

. . . produci ng rei i ef 

patterns, in particuiar, t fii s invention reiates to 
t iie recording of a pfiase reiief hologram in a durabie 
substrate vJni ch can be arcliivaiiy stored or used as a 
master for replication by ei ect rof orni ng or 
enlDossi ng, Tfii s invention ai so reiates to t tie 
recording of anpi i t ude hoiograrrs , i\^re generaiiy, 
t iie present invention reiates to recording of an 
i nf or mat i on- bear i ng r adi at i on f i ei d, and. . . 

. . . f eat ur e si ze of bei ow appr oxi mat ei y 

one nicron. Ex anpi es of sucli appi i cat i ons i nci ude 

t tie recording of hoi ogr arts , semiconductor 

ni croi i t tiograptiy, and conputer generated holography . 

Tlie generai met liod for producing a pliase 
reiief hologram of t tie prior art consists of sever ai 
steps, First, a photosensitive materiai is exposed 
to. . . 

...wavelength shift probieni but the si i ver hai i de 
errul si on still introduces scatter noise. Sometimes 
the master hologram is recorded directiy onto 
photoresist, This produces a first generation, high 
quality hologram, but is expensive and requires large 
I asers. 

C^neraiiy, hoiograrrs recorded in materiais 

such as silver hai i de/ gel at i n enui si ons, dichromated 

gelatin, or photopoiymer are subject the invention to provide 

a surface hologram suitable for direct replication by 

entossi ng or t he i i ke. 

It is another object of the invention to 

provide an anpi i t ude hologram free of Bragg effects. 

it is another object of the invention to 
provide a surface having a relatively high 
sensitivity over a broad band for forming a 
ni cr oscopi c pat t er n. 
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ABSTRACT: 

A hologram structure for use in a holographic center high mjunted 
stoplight systemfor a vehi cl e. The hologram structure includes first and 
second hologram layers laninarly secured to each other, each having a 
plurality of holographic lenses formed therein, each holographic lens 
being configured to diffract light into a predeternlned solid angular 
r egi on. 
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LANGUAGE: Engl 1 sh 

FI LE SEGN/ENT: /VNTE: /\bst racts in New Technol ogi es and Engi neer I ng 
ABSTRACT: 

A hologram for security markings is provided by a laser transnission 
hologram (1-4) forrred as a surface relief pattern and a coating of a 
thin metallic layer (5) on the surface relief pattern whereby the 
hologram is capable of reflecting light from a laser (10). The metallic 
layer is, preferably, about 500 angstroms thick and the hologram may be 
mounted on a substrate (7) of an it em required to bear the security 
mar ki ng def 1 ned by t he hoi ogr am . I n a f eat ur e of t he 1 nvent 1 on an 
apparatus is provided for reading light reflected from the hologram 
conprising a laser (10) for projecting a beam ( 9) onto the hologram to be 
read and a detector (31) and associated logic devices for recognizing a 
real image of the hologram. The apparatus has the advantage that the 
laser (10) and detector (31) are both located on the same side of the 
hoi ogr am t o be read. 

DESCRI PTCRS: Holography ; Holograms ; Lasers; Security ; Light (visible 
radiation); Detectors; I rrages; Bearrs (radiation); Inventions; Thin fiirrB; 
Bears; Coating; Product life cycle 
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ABSTRACT: 

A holographic effect is generated on a holographic security device 
by diffraction of light by a surface relief pat t er n on a f i I m Wien 
ilium nat ed, a moi r e pat t er n is gener at ed f r om a pal r of over I appi ng, 
regular arrays of lines or dots. Each array has a I 1 ne of symiBtry. The 
lines of symtBtry are aligned. The device exhibits an ordered variation in 
t he f or m of obser ved moi r e pat t er ns in a dl r ect i on par al I el wi t h t he 
al 1 gnment dl r ect 1 on of t he I 1 nes of symiBt r y and a col or var i at 1 on but 
substantially no f or m var 1 at 1 on transverse to alignment direction. 

DESCRIPTORS: Symretry; Arrays; Wb\re patterns; Security ; Of fraction 
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ABSTRACT: 

/Apparatus conprising a decal disposed on an interior surface of a 
wi ndow and a I 1 ght source for proj ect i ng I I ght ont o t he to di spl ay an 1 rrage 
outside of the vehicle. The decal conprises a protective layer having a 
hologram layer disposed thereon that is designed to transnit a 
holographic image in a predeternined viewing direction. An opaque and 
clear mask layer into which an icon is incorporated may be secured to 
the hologram layer to provide a t wo-di rrensi onal image. The hologram 
layer is illuninated by sunlight, skylight, or a light source and projects 
an image to a viewer at a predefined direction. During the day, the icon is 
viewable because light transrrits through the clear portions of the rrask 
layer is clear, and is blocked by opaque portions of the rrask layer that 
def 1 ne t he 1 con. At ni ght , t he decal is i I I urri nat ed by I 1 ght f rom a I i ght 
source 18, or an exterior or arrbi ent light source to produce an image 
viewable by the observer. The decal rray be designed to direct diffracted 
I i ght t o sped f 1 c ar eas wher e vi ewabi I 1 t y is desi r ed, t her eby or eat i ng 



images that are brighter to observers than may norrtBlly be achieved. 
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ABSTRACT: 

A seni -t ransparent holographic transfer foii fiimfor appi i cat 1 on t o a 
substrate such as a security device. The fiimis conprised of a 
thermaiiy stabie carrier for supporting nui t i pi e layers of t her rmpl ast i c 
or thermoset coatings, wherein a heat sensitive reiease layer is applied 
to the carrier to enable separation of the carrier fromthe nui t i pi e 
layers of coatings under appropri at e ci rcurtBt ances. A \Aear - r esi st ant 
transparent top coat is applied over the reiease layer to act as an outer 
surface for the holographic f i i mi the top coat may be treated or cured 
so as to increase its tenacity. An enlsossabi e coating is applied over the 
top coat, and is adapted to retain the inpression of a hoi ogr aphi cal I y 
enisossed image. A seni - 1 r anspar ent reflective layer of zinc sulfide Is 
applied over the enlDossabi e coating for reflecting the hoi ogr aphi cal I y 
enlDossed i mage whi I e at t he same t i me enabi i ng i ndi ci a found on a 
subst r at e or document t o \Mii ch t he f i I m wi I I be appi i ed to be vi ewed. A 
surface relief pattern is inpressed within the reflective layer and 
the enbossabi e coating to form the hoi ogr aphi cal I y enbossed image or 
diffraction pattern. /\n adhesive coating and tie coat are applied over the 
other coatings for adhering the seni - 1 r anspar ent holographic filmto the 
subst rat e . 

DESCRI PTCRS: Coatings; Images; Enbossi ng; Caating; Carriers; Foils; 
Holography ; Hoi ograrre ; Security ; Protective coatings; Wfear 
resistance; □ffraction patterns; Separation; Ther mopi ast 1 c resins; 
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ABSTRACT: 

A security document such as a bank note, identity card or tine i i l<e, 
includes at least one rrui 1 1 I ayer security element made of at least two 
i ayers of reaction lacquer or adhesive between \Mii ch diffraction 
structures, in particular hoiographic structures, exist in the form of a 
reiief . A reflective i aver is additionally disposed between the i ayers 
of lacquer. The reaction lacquer of adhesive 1 s t he type curable or 
cross- 1 1 nkabi e under physical (e.g. radiation) and/ or cheni cal activation. 
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; affractlon; Activation; Banks; CrossI 1 nki ng 
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Fl LE SEQVENT: ANTE: Abst racts in New Technol ogi es and Engi neeri ng 
ABSTRACT: 

Security devices which are difficult to reproduce include a grid screen 
metallization pattern. The grid screen rrBt al I i zat i on pattern may be laid 
down over a hoiogram or diffraction grating formed as a surface reiief 

pat tern on a subst r at e , t o f or m a vi sual I y 1 dent 1 f 1 abl e, 
semi-transparent security device. Additionally, the metallization pattern 
may include resonant structures in which information about the security 
device is encoded. In some enlsodiments of these security devices, the 
metallization pattern is disposed in accurate registration with the 
underlying hologram or diffraction grating. These security devices are 
made by methods vJr\\ ch include printing an oil pattern on the substrate . 
Areas on whi ch oi I is deposited do not receive metal during a metallization 
step. Since these methods do not use caustics, metallization patterns 
including features which would otherwise trap and hold caustics are 
possi bl e. 
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ABSTRACT: 

The i nvent i on i s di r ect ed t o an i nf or mat i on- r ecorded medi urn wi t h easi I y 
selectable and Identifiable Items of Information, \Mil ch Is virtually 
protected against forgery and has enhanced security against some 
I nproper use, and a npt hod for reading such a medium This 
I nf or mat I on- r ecorded nedl urn 1 Includes a substrate 2 and a layer 3 wi t h 
Information recorded thereon by the printing of Infrared absorbing ink, 
said layer 3 being provided on the surface of the layer 2. The 
printed layer 3 is provided thereon wi t h a relief hoi ogr am - r ecor ded 
layer 7 through an adhesive layer 4, said hoi ogr am - recorded layer 7 
being built up of a reflecting layer 5 transparent to the infrared region 
and a relief hoi ogram - f or med layer 6 provided on the surface of the 
reflecting layer 5. For reading, the hoi ogr am - r ecor ded layer 7 Is 
reconstructed by visible light, while the printed layer Is reconstructed 
by 1 nf r ar ed 11 ght , and t he n^di um 1 is i dent 1 f I ed on the basi s of t he t hus 
reconstructed Information. 
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ABSTRACT: 

A t anper - evi dent label Includes two parts that are separated from each 
other \Mien an article to which they are attached Is opened. The two parts 
have matching surface relief patterns secured to each other at an 
Interface, and the Indexes of refraction of the parts are substantially 
equal such that the patterns have no optical effect vJnen attached to each 
other. W)en the two parts are separated, however, the patterns generate an 
Image drawing attention to their separation. The patterns are preferably 
hoi ographi c . 
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ABSTRACT: 

A docunent, for exanpl e a bank note, a check, a credit card , an 
identification document or a ticket, bears an optical safety mark i n t he 
form of a light -reflecting and light - diffracting and/ or refracting 
layer , for exanpl e a hologram, an interference layer , a 
(conputer- generated) refracting structure, located on at least parts of the 
docunBnt . The optical safety mark is arranged in a sand™ ch structure \Mii ch 
is fixed to the document by means of an adhesive layer and if required 
has one or several transparent layers arranged 1 n t he sandwich structure. 
The adhesive layer and/ or transparent layer 1 n t he sandwich structure 
is doped wi t h at least one I uni nescent substance. 
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